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EXECUTIVE SUMMARY

The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in 
Edison, New Jersey, which the United States Environmental Protection Agency (USEPA) 
placed on the National Priorities List (NPL) in 1981. A Remedial 
Investigation/Feasibility Study (RI/FS) was conducted between 1983 and 1988 which 
resulted in a Record of Decision (ROD) by USEPA in 1990 that called for source control 
of Operable Unit 1 (OU1).

The remedial action specified in the ROD for OU1 included the construction of a sluny 
wall around OU1, the collection and treatment of leachate and groundwater from within 
the containment area, and the capping of the area within the slurry wall. Remedial 
construction activities for OU1 were completed by the end of August 1995.

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is 
conducted on a quarterly basis to evaluate the effectiveness of the remedial actions. This 
report documents the results of the monitoring activities for the Second Quarter of2004.

Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain 
source leachate and contaminated groundwater, and to prevent further migration of 
site-related contaminants. The primary objective of the leachate collection system is to 
impose an inward gradient as measured across the slurry wall in thf refuse unit. The 
primary objectives of the groundwater collection system are to prevent migration of 
contaminated groundwater towards the slurry wall and impose an upward gradient from 
the bedrock unit to the sand & gravel unit.

Hydraulic Control and Monitoring System

The hydraulic control system for OU1 consists of leachate and groundwater collection 
systems. The leachate collection system consists of a perforated pipe that runs parallel to 
the inside of the perimeter slurry wall and 4 pump stations. The groundwater collection 
system consists of 4 pumping wells.

The hydraulic monitoring system for OU1 is located along the circumferential slurry wall 
with many of the wells located in 5 clusters, called transects (TLs). The hydraulic 
monitoring wells at the transects are installed in pairs, within the same hydrogeologic
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unit, with 1 well inside and 1 well outside the circumferential slurry wall. Twenty-four of 
the monitoring wells are continuously monitored using water level recorders.

The hydraulic monitoring network consists of wells screened in the refuse, sand & gravel, 
and bedrock units. Well designations of G, S, and R denote hydraulic units of gravel or 
bedrock, sand, and refuse* respectively.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and 
Mound B, and monitors groundwater elevations outside of the OU1 containment area.

Second Quarter Hydraulic Monitoring Activities

Hydraulic monitoring was performed during the period from April through June 2004.

Hydraulic monitoring indicates that intragradient conditions in the refuse unit (lower 
water levels in the refuse inside the wall relative to water levels outside the wall) were 
maintained at transects 2, 3, 4 and 5, throughout the quarter. Intragradient conditions 
were indicated for a majority of the quarter for TL 1 (with the exception of April). The 
fact that the leachate collection system is functioning properly suggests that intragradient 
conditions are being maintained in the refuse unit at TL 1, even though review of the 
hydrographs has not consistently indicated this condition in the past. Water level 
elevation measurements taken from Leachate Collection Cleanout 14 through 16 are 
included in Table 2-6, and indicate that the leachate collection system is functioning 
properly.

Hydraulic control was maintained within OU1 based on the analysis of the significant 
influence of S&G #2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately 
captured by the pumping well resulting in overall containment of groundwater in OU-1.

Leachate Withdrawal/Groundwater Pumping

The second quarter average daily groundwater extraction rate for all of the wells was 
20,262.71 gpd. The total volume of groundwater collected for the quarter was 1,844,137 
gallons. Leachate was collected at an average daily rate of 2,033.47 gpd for the quarter, 
and the total volume of leachate collected was 185,061 gallons.

Landfill Gas Monitoring

Combustible gas was not detected in any of the 6 gas monitoring wells located on the 
north side of OU1. Non-detection of combustible gas in the monitoring wells is 
indicative that the active gas collection system is functioning properly and there is no 
apparent off-site gas migration.
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Monitoring at the flare inlet port by landfill personnel throughout the quarter indicated 
that the landfill gas collection system was delivering an average of 41.4 percent 
combustible gas to the flare.
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1 INTRODUCTION

The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in 
Edison, New Jersey, which operated under a New Jersey Department of Environmental 
Protection (NJDEP) permit until 1976. The United States Environmental Protection 
Agency (USEPA) placed the Kin-Buc Landfill on the National Priorities List (NPL) in 
1981. Between 1983 and 1988, the Respondents conducted a Remedial 
Investigatiori/Feasibility Study (RI/FS) which resulted in a Record of Decision (ROD) by 
USEPA in 1990 which called for source control of Operable Unit 1 (OU1), and an 
additional RI/FS to determine the nature and extent of contamination outside the source 
area, thus defining Operable Unit 2 (OU2).

Operable Unit 1 includes both Kin-Buc I and II Mounds* the former Pool C Area and a 
portion of the Low-Lying Area between Kin-Buc I and the Edison Landfill. The remedial 
action specified in the ROD for OU1 included the construction of a slurry wall around 
OU1, the collection and treatment of leachate and groundwater from within the 
containment area, and the capping of the area within the slurry wall.

Operable Unit 2 includes Mound B, Edmonds Creek and adjacent wetlands, the 
remaining Low-Lying Area between OU1 and the Edison Landfill, Martins Creek, and 
the Raritan River. The OU2 ROD called for the excavation and disposal of 
PCB-contaminated sediments from within the Edmonds Creek Marsh Area, the 
restoration of disturbed wetland areas* and groundwater/surface water monitoring.

Remedial construction activities for both OU1 and OU2 were completed by the end of 
August 1995.

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is 
conducted quarterly to evaluate the effectiveness of the remedial actions. This Second 
Quarter Monitoring Report (April to June 2004) for the Kin Buc Landfill Operable Units 
1 and 2 (Report) documents the results of the monitoring activities for the Second Quarter 
of2004.

-S:\PROJ\KINBUCM02052\Quarteriy Reports 2004\2nd Quarter 2004\2ndqtrreport04 doc

1-1



2 DESCRIPTION OF MONITORING PROGRAM

2.1 Hydrogeologic background

The primary hydrogeologic units within OU1 from ground surface downward are refuse, 
meadow mat, sand & gravel, and bedrock. Near the northern portion of the site the 
bedrock is closer to the surface and there is no sand & gravel unit in that area.

The southern portion of the site is located in close proximity to the Raritan River. As a 
result, monitoring wells located on the southern side of OU1 are impacted by tidal 
fluctuations.

2.2 Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain 
source leachate and contaminated groundwater, and to prevent further migration of 
site-related contaminants. The specific remedial objectives for the leachate collection, 
groundwater collection, and hydraulic monitoring are summarized as follows:

Aqueous Leachate Collection

• Primary

— Collect leachate from the refuse unit within the perimeter slurry wall to 
impose an inward gradient as measured across the slurry wall (hydraulic 
containment).

• Additional Benefit

- Reduce the downward gradient between the refuse unit and the underlying 
sand & gravel or bedrock units.
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Sand & Gravel Groundwater Collection (in Primary OU1 Containment)

• Primary

- Prevent migration of contaminated groundwater towards the slurry wall.

— Impose an upward gradient from the bedrock unit to the sand & gravel unit 
(hydraulic containment).

• Additional Benefit

— Impose an inward gradient within the sand & gravel unit as measured across 
the perimeter slurry wall (hydraulic containment).

Sand & Gravel Aquifer Groundwater Collection (in Oil Seeps Area Containment)

• Collect sand & gravel groundwater from within the Oil Seeps Area if an upward 
gradient between the sand & gravel and the refuse units cannot be imposed by 
leachate collection alone.

2.3 Hydraulic Control and Monitoring System

The hydraulic control system for OU1 consists of four (4) leachate pump stations and 
four (4) sand & gravel groundwater pumping wells. The leachate collection system 
consists of a perforated pipe that runs parallel to the inside of the perimeter slurry wall. 
In addition, a corrugated oily leachate collection conduit is located along the south side of 
Kin-Buc I mound. The layout of the collection system is depicted on Drawing 1 of this 
Report.

The hydraulic monitoring system for Operable Unit 1 is located along the circumferential 
slurry wall with many of the wells located in five (5) clusters, called transects (TLs). The 
OU1 hydraulic monitoring well network consists of 11 wells screened in the refuse/fill, 
eight (8) wells screened in the sand & gravel, and 10 wells screened within bedrock. A 
summary of the well network is provided in Table 2-1, and well locations are depicted on 
Drawing 1 of this Report.

Hydraulic monitoring wells at the transects are installed in pairs, within the same 
hydrogeologic unit, with one (1) well inside and one (1) well outside the circumferential 
slurry wall. The design of the well network allows groundwater elevations to be 
monitored on either side of the slurry wall and provides data to evaluate the performance 
of the slurry wall as a hydraulic barrier.
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At TLs 2, 3, and 4, the hydraulic monitoring wells are installed in the refuse, sand & 
gravel, and bedrock units. At TL 1 and 5, the hydraulic monitoring wells are installed 
only in the refuse and bedrock units due to the absence of sand and gravel deposits in 
these areas. Well designations of G, S, and R respectively denote hydraulic units of 
gravel or bedrock, sand, and refuse.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and 
Mound B, and monitors groundwater elevations outside of the OU1 containment area. 
The hydraulic monitoring system for OU2 consists of 16 wells, as indicated in Table 2-2 
and as depicted on Figure 1-1 of this Report. Water elevation measurements from the 
OU2 wells are taken manually, concurrent with the OU1 monitoring activities.

2.4 Second Quarter Hydraulic Monitoring Activities

Hydraulic monitoring for the Second Quarter of 2004 (April to June) took place 
according to the procedures and methods outlined in the Draft Operations and 
Maintenance (O&M) Manual for the Kin-Buc Landfill, prepared on behalf of the 
Respondents by Wheelabrator EOS in September 1995 and modified by a letter to EPA 
dated February 28,1996.

Components of the hydraulic monitoring program consist of continuous and manual 
Water level measurements. Manual measurements were obtained with an electronic water 
level indicator. Continuous water levels were obtained at one (l)-hour intervals utilizing 
24 In-Situ “miniTROLL”, Model SSP-100 data loggers and transducers.

On March 1, 2004, minitrolls in wells 10G and 15S were removed and replaced with 
SP4000 Trolls (respective ID numbers 1288 and 1259, respective starting times of 13:00 
and 15:00, and respective battery capacities of 91% and 97%). On April 1, 2004, the 
minitroll in well 8S was removed and replaced with an SP4000 Troll (ID number 13608, 
starting time of 13:0Q, and battery capacity of 88%).

On July 1, 2004, In-Situ serviced minitrolls were reinstalled in their corresponding wells 
10G, 15S, and 8S (respective ID’s 7820, 10275, and 7575; respective starting time 11:00, 
13:00, and 12:00; and, battery capacities of 100%). Interim SP4000 trolls in these wells 
were removed. Reinstallation of minitrolls included water barrier bags in order to block 
any external constituents impacting the bodies of the minitrolls within the wells. 
Minitrolls were placed in clear bags filled with de-ionized water and sealed tight, not to 
allow any external water to penetrate the bag and contact the troll. According to the 
March 1, 2004 site-wide minitroll inspection, there are an additional five (5) minitrolls 
that require servicing (6R, 4R, 4G, 1G, and 7R). Removal and temporary replacement of 
these minitrolls is scheduled for the next site visit. Discussion of associated activities 
will be provided in the Third Quarter 2004 Monitoring Report.
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Three months of continuous water level data have been obtained from the refuse and 
sand & gravel wells at the site from April 1, 2004 to June 30, 2004. The minimum, 
maximum, and average recorded water elevations for each month in the quarter are 
provided in Table 2-4. Continuous groundwater elevation graphs organized by transect 
location and hydrogeologic unit are provided in Appendix A of this Report. Evaluations 
of the recorded data are performed on a monthly basis and sent to Waste Management as 
Monthly Hydraulic Monitoring Reports. Copies of these monthly evaluations are 
provided in Appendix B of this Report.

Manual groundwater elevation measurements were obtained from the monitoring wells in 
OU1 and OU2 during site visits on May 6, 2004, June 3, 2004, and July 1, 2004. The 
manually recorded water level monitoring results are provided in Table 2-5 of this 
Report.

2.5 Continuous Hydraulic Monitoring Results vs. Manual 
Elevation Measurements

The continuous water level monitoring information collected by the Trolls was compared 
with the data collected from the manual recordings to provide information on the relative 
accuracy of manual versus automatic recordings. Table 2-5 of this Report presents the 
difference between the manual water level elevation measurements and Troll recordings 
for the same day and hour. The average differences between the manual and continuous 
measurements were at or below 0.084 feet for all wells. Based on this comparison, the 
data recorded by the Trolls is satisfactory and reflects accurate groundwater elevations. 
Exceptions to this average include wells 3G, 6G, 10G, and 15S. Actions will be taken to 
address the significant differences in water elevation measurements within these wells' 
during the next scheduled site visit. Further discussion regarding water elevation 
discrepancies within these aforementioned wells is provided in the June 2004 Hydraulic 
Monitoring Report in Appendix B of this Report.

/
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3 HYDRAULIC MONITORING

The following presents an evaluation of the results of hydraulic monitoring performed 
during the second quarter 2004.

3.1 Assessment of Hydraulic Conditions in the Refuse Unit

As defined in the Record of Decision (ROD) for OU1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the 
slurry wall with the additional benefit of reducing downward flow into the underlying 
sand and gravel unit. The following is a description of the flow characteristics based on 
the hydrographs.

TL No. 1 (Well lG/Well 2G) - Hydrograph No. 1

Intragradient conditions were observed throughout most of the quarter as indicated by the 
monitoring wells inside and outside the wall at this location. The average quarterly water 
elevations for wells 1G (inside) and 2G (outside) were 11.94 and 12.08 feet msl, 
respectively. The average head elevation difference between the two wells was 
approximately 0.14 feet in an outward direction. High water levels in Well 1G have been 
observed on several previous occasions and may be related to localized conditions around 
the well.

Water level elevation measurements taken from Leachate Collection Cleanouts 14 
through 16 are included in Table 2-6. The water level elevations observed for Leachate 
Collection Cleanouts 14 during the second quarter are all between 9.59 and 10.70 feet 
msl. The water level elevations for Cleanouts 15 through 16 were dry (less than the 
cleanouts invert elevation) with the exception of Cleanout 15 during the July 1, 2004 
hydraulic monitoring event. Respective water level elevations observed for Cleanouts 
15N and 15E on July 1, 2004 were 9.26 and 9.29. Overall, there is an indication that 
groundwater flow is from the inside to the Leachate Collection Cleanouts. The leachate 
collection system is therefore functioning properly and suggests significant capture of 
leachate. Appendix B (Monthly Hydraulic Evaluations) of this Report provides an 
analysis of the hydraulic performance at Transect 1.
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TL No. 2 (Well 3G/Well4G)-Hydrograph No. 2

Intragradient conditions were maintained at TL No. 2 in the refuse unit throughout the 
quarter. The average quarterly water elevations for wells 3G (inside) and 4G (outside) 
were 7.50 and 11.34 feet msl, respectively. The average head elevation difference 
between the two wells was approximately 3.84 feet in an inward direction.

TL No. 3 (Well 5GAVell 6G) - Hydrograph No. 3

Intragradient conditions were maintained at TL No. 3 in the refuse unit throughout the 
quarter. The average quarterly water elevations for wells 5G (inside) and 6G (outside) 
were 9.62 and 13.07 feet msl, respectively. The head elevation difference between the 
two wells was approximately 3.45 feet in an inward direction.

TL No. 4 Weil 15G/Well 13G) Oil Seeps Area - Hydrograph No. 4

Intragradient conditions were maintained at TL No. 4, Oil Seeps Area, in the refuse unit 
throughout the quarter. The average quarterly water elevations for wells 15G (inside) and 
13G (outside) were 1.52 and 6.69 feet msl, respectively. The head elevation difference 
between the two wells was approximately 5.17 feet in an inward direction.

TL No. 5 (Well 9G/Well 10G) - Hydrograph No. 5

Intragradient conditions were maintained at TL No. 5 in the refuse unit throughout the 
quarter. The average quarterly water elevations for wells 9G (inside) and 10G (outside) 
were 7.32 and 8.16 feet msl, respectively. The average head elevation difference between 
the two wells was approximately 0.84 feet in an inward direction.

3.2 Assessment of Hydraulic Conditions in the Sand & Gravel 
Unit

For the sand and gravel unit, the performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the Slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the establishment of inward gradients across the slurry wall within the sand and gravel 
unit. The following is a description of the flow characteristics based on the hydrographs.
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Horizontal Flow

TL No. 2 (Well 3S/WelI 4S) - Hydrograph No. 6

Intragradient conditions were maintained at TL No. 2 in the sand & gravel unit 
throughout the quarter. The average quarterly water elevations for wells 3S (inside) and 
4S (outside) were 0.59 and 0.84 feet msl, respectively. The average head elevation 
difference between the two wells was approximately 0.25 feet in an inward direction.

TL No. 3 (Well 5S/WelI 6S) — Hydrograph No. 7

Slight intragradient conditions were maintained at TL No. 3 in the sand & gravel unit 
throughout the quarter. The average quarterly water elevations for wells 5S (inside) and 
6S (outside) were 1.26 and 1.43 feet msl, respectively. The head elevation difference 
between the two Wells was approximately 0.17 feet in an inward direction.

TL No. 4 (Well 7S/Well 8S) - Hydrograph No. 8

Intragradient conditions were maintained at TL No. 4 in the sand & gravel unit 
throughout the quarter. The average quarterly water elevations for wells 7S (inside) and 
8S (outside) were 1.50 and 2.55 feet msl, respectively. The head elevation difference 
between the two wells was approximately 1.05 feet in an inward direction.

TL No. 4 (Well ISSAVell 13S) Oil Seeps Area — Hydrograph No. 9

Intragradient conditions were maintained at TL No. 4 in the sand & gravel unit 
throughout the quarter. The average quarterly water elevations for wells 15S (inside) and 
13S (outside) were 0.11 and 2.20 feet msl, respectively. The head elevation difference 
between the two wells was approximately 2.09 feet in an outward direction. Water levels 
from Well 15G are included in the hydrograph for comparison.

Vertical Flow

TL No. 2 (Well 3S/Well 3RR) - Inside; (Well 4SAVell 4R) - Outside 
Hydrograph Nos. 10 and 11

Although upward gradient conditions were not consistently observed between the 
bedrock and overlying sand & gravel units inside the slurry wall at TL No, 2 throughout 
the quarter, containment is still maintained by pumping wells SG-2 and SG-3 (see 
Section 3.2.1). The average quarterly water elevations for wells 3S (sand & gravel) and 
3RR (bedrock) were 0.59 and 0.54 feet msl, respectively. The difference in average 
quarterly water elevations was approximately 0.05 feet in a downward direction.
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Containment is being maintained by pumping wells SG-2 and SG-3 even though the 
elevations do not reflect upward gradient conditions between the bedrock and overlying 
sand & gravel units outside the slurry wall (see Section 3.2.1). The average quarterly 
water elevations for wells 4S (sand & gravel) and 4R (bedrock) were 0.84 and 0.69 feet 
msl, respectively. The difference in average quarterly water elevations was 
approximately 0.15 feet in a downward direction,

TL No. 3 (Well 5S/Well 5R) - Inside; (Well 6S/Well 6R) - Outside 
Hydrograph Nos. 12 and 13

Inside the slurry wall at TL No. 3, slight upward gradient conditions were observed 
between the bedrock and overlying sand & gravel units throughout the quarter. The 
average quarterly water elevations for wells 5S (sand & gravel) and 5R (bedrock) were 
1.26 and 1.41 feet msl, respectively. The difference in average quarterly water elevations 
was 0.15 feet in an upward direction.

Outside the slurry wall at TL No. 3, slight upward gradient conditions were observed 
between the bedrock and overlying sand & gravel units. The average quarterly water 
elevations for wells 6S (sand & gravel) and 6R (bedrock) were 1.43 and 1.59, 
respectively. The difference in average quarterly water elevations was 0.16 feet.

TL No. 4 (Well 7S/Well 7R) - Inside; (Well 8SAVeIl 8RR) - Outside 
Hydrograph Nos. 14 and 15

Slight upward gradient conditions were maintained between the bedrock and overlying 
sand & gravel units inside the slurry wall at TL No. 4 throughout the quarter. The 
average quarterly water elevations for wells 7S (sand & gravel) and 7R (bedrock) were 
1.50 and 1.59 feet msl, respectively. The difference in average quarterly water elevations 
was 0.09 feet.

Although upward gradient conditions were not consistently observed between the 
bedrock and overlying sand & gravel units outside the slurry wall at TL No. 4 throughout 
the quarter, containment is still maintained by pumping wells SG-2 and SG-3 (see 
Section 3.2.1). The average quarterly water elevations for wells 8S (sand & gravel) and 
8RR (bedrock) were 2.55 feet and 2.47 feet msl, respectively. The difference in average 
quarterly water elevations was 0.08 feet.

3.2.1 Analysis

While initial review of the hydrographs indicate that certain performance objectives may 
not be met, (uniform achievement of upward gradients from the bedrock to the sand and 
gravel, and inward gradients across the slurry wall) containment was still maintained this 
quarter by the pumping well SG-2 in combination with SG-3. Figures 1 through 4 (See
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Appendix B of this Report) depict horizontal or vertical flow vectors within the sand and 
gravel or bedrock units. These diagrams show that although downward groundwater flow 
from the sand and gravel to the bedrock may occur locally within the slimy wall, the zone 
of influence of the pumping wells includes the sand and gravel units and the upper 
portion of the bedrock within the slurry wall. Regardless of whether groundwater is 
flowing vertically upward or downward within the slurry wall in the sand and gravel and 
upper bedrock, it will eventually migrate laterally toward the pumping wells, and will be 
captured. Examination of the pumping results indicates that this process is more efficient 
if SG-3 is pumped in conjunction with SG-2.

3.3 OU2 Hydraulic Monitoring

The synoptic groundwater elevations obtained during the second quarter of 2004 indicate 
both upward and downward hydraulic gradients.
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4 LEACHATE WITHDRAWAL/GROUNDWATER PUMPING

The performance of the site hydraulic controls is largely dependent upon groundwater 
pumping and leachate withdrawal rates. The design aqueous leachate and groundwater 
(GW) collection rates called for a ratio of 3:1, groundwater to leachate of 30,000 gpd 
groundwater, and 10,000 gpd leachate. The collection rates differed from the design rates 
due to variations between design assumptions and actual site conditions^ Collection rates 
are also adjusted based on changing site and operational conditions.

Operation records are maintained at the site and contain estimated daily averages for 
leachate and groundwater withdrawal. The monthly volumes collected and the daily 
average collection rates are provided below:

Monitoring
Period

Groundwater 
S&G No. 1

Groundwater 
S&G No. 2

Groundwater 
S&G No. 3

Groundwater 
S&G No. 4 Leachate

April 0 gal. 474,457 gal. 172,073 gal. 0 gal. 60,905 gal.
0 gpd 15,815.23 gpd 5,735.77 gpd 0 gpd 2,030.17 gpd

May 0 gal. 458,590 gal. 176,698 gal. 0 gal. 63,513 gal.
0 gpd 14,793.23 gpd 5,699.94 gpd 0 gpd 2,048.81 gpd

June 0 gal. 391,877 gal. 170,442 gal. 0 gal. 60,643 gal.
0 gpd 13,062.57 gpd 5,681.40 gpd 0 gpd 2,021.43 gpd

Quarter 0 gal. 1,324,924 gal. 519,213 gal. Ogal. 185,061 gal.
0 gpd 14,557.01 gpd 5,705.70 gpd 0 gpd 2,033.47 gpd

The volume of groundwater collected in the second quarter is 1,844,137 gallons. The 
average daily groundwater withdrawal rate for the second quarter is 20,262.71 gpd.
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5 LANDFILL GAS MIGRATION MONITORING

Landfill gas migration monitoring was performed at the operational flare port inlet and 
the six (6) gas migration monitoring wells located along the northern edge of the landfill 
boundary.

5.1 Landfill Gas Migration

The purpose of the gas migration monitoring program is to monitor for off-site gas 
migration in those areas where gas migration or accumulation could lead to explosive 
conditions. Six (6) gas migration monitoring wells are located outside of the 
circumferential slurry wall along the northern edge of the landfill boundary. The well 
locations are depicted on Drawing 1 and are spaced in 200-foot increments^

All areas of OU1 exterior to the slurry wall contain waste materials except along the 
northern edge of the landfill boundary. High levels of gas are not expected to be detected 
along the northern boundary because the slurry wall will act as an effective barrier, and 
the presence of an active gas extraction system and the high water table will inhibit gas 
migration.

Gas monitoring in other areas of the site containing waste materials will likely reveal 
combustible gas. However, since no on-site OU1 buildings are present (except the 
leachate treatment facility, which has its own engineered gas monitoring and control 
system), gas migration monitoring in the waste areas is not required by the O&M manual.

5.2 Gas Monitoring Well Results
!

Measurements of percent combustible gas (% methane) and percent lower explosive limit 
(% LEL) were performed in the six (6) gas migration monitoring wells along the northern 
boundary of the site on May 6, 2004. The wells were monitored in accordance with the 
Routine Operations and Maintenance of the Kin-Buc Landfill Draft O&M Manual 
(Wheelabrator, 1995), included as Attachment 1 of this Report. A Landtec GEM 500 
sampling device was used to measure the concentration of combustible gas at each well 
by attaching the meter’s sample tubing to the well head petcock and drawing the sample 
through the meter. Detectable levels of percent combustible gas and percent lower

-S:\PROJ\KINBUC\l02052\Qiiarteriy Reports 2004\2nd Quarter 2004\2ndqtrreport04.doc

5-1



explosive limit were not observed in any gas monitoring wells. The results for the six 
(6) gas migration monitoring wells are shown in Table 5-1 of this Report.

5.3 Operational Flare Monitoring Results

The percent combustible gas by volume (% methane) at the landfill’s operational flare 
port inlet was recorded throughout the second quarter of 2004. All readings were 
collected with a Landtec GEM 500 Gas Analyzer, equipped with a charcoal filter. 
Monitoring performed on May 6, 2004 revealed combustible gas at 52.2 percent at the 
flare port inlet. Please note that the gas monitoring was done at this time for the second 
quarter.

The following summarizes the flare station operation during the second quarter:

| Date
Gas Flow 
(SCFM)

Methane % 1
by volume

4/5/04 100 37.4
4/28/04 84 36.7
5/25/04 95 41.4
6/9/04 94 50.2

Averages for Second 
Quarter 93 41.4

Note: Flare station data provided by Landfill personnel.
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6 CONCLUSIONS

Significant conclusions for the Second Quarter of 2004 monitoring program are as 
follows:

• In the refuse unit, intragradient conditions were maintained over the entire 
quarter at Transects 2, 3, 4, and 5. An average daily leachate extraction rate of 
2,033,47 gpd was collected.

• Intragradient conditions were indipated for most of the quarter by the monitoring 
wells in the refuse unit at Transect 1 with the exception of the April 2004 period. 
Levels in the leachate collection system indicate intragradient conditions are 
present at this location.

• Hydraulic control was maintained within OU-1 this quarter based on the analysis 
of the significant influence of S&G#2 with a combination of S&G#3, S&G#4, 
and S&G#1 acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is 
ultimately captured by the pumping wells resulting in overall containment of 
groundwater in OU-1.

• In view of the analysis presented herein, it is recommended that the combined 
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd 
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. 
These lower pumping rates will be evaluated to confirm continued hydraulic 
control of OU-1 groundwater.

• Maintaining a leachate collection rate of 1,500 gpd is recommended.

• Combustible gas as a percent of total gas and the lower explosive limit was not 
detected in the six (6) monitoring wells located on the northern boundary of the 
site. The flare was operational and the average percent methane for the quarter 
at the flare port inlet was 52.2 percent. Based on the non-detection of 
combustible gas in the monitoring wells, it is concluded that the active gas 
collection system is functioning properly and there is no off-site gas migration.
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Table 2-1

Kin-Buc Landfill 
Operable Unit 1

Continuous Hydraulic Monitoring Well Network/Transects

Transect Screened Well Location Well Location
Location No. Hydrogeologic Unit Inside Slurry Wall Outside Slurry Wall

1 Refuse/Fill W-1G W-2G

Refuse/Fill W-3G W-4G

2 Sand and Gravel W-3S W-4S

Bedrock W-3RR W-4R

Refuse/Fill W-5G W-6G

3 Sand and Gravel W-5S W-6S

Bedrock W-5R W-6R
Refuse/Fill(l) W-15G W-13G

4 Sand and GravelO) W-15S W-13S
Sand and Gravel(2) W-7S W-8S

Bedrock (2) W-7R W-8RR

5 Refuse/Fill W-9G W-10G

Notes: (l) Wells located across the extended sluny wall.
(2) Wells located across the OU1 circumferential slurry wall.



Table 2-2

Kin-Buc Landfill 
Operable Unit 2 

Hydraulic Monitoring Network

Well Location
Screened

Hydrogeologic Unit

Low-Lying Area

GEI-10G Fill/Refuse

WE-10S Sand & Gravel

WE-10R Bedrock

GEI-3G Fill/Refuse

WE-3S Sand & Gravel

WE-3R Bedrock

Mound B

GEI-5G Fill/Refuse

WE-5S Sand & Gravel

WE-5R Bedrock

GEI-6G Fill/Refuse

GEI-6S Sand & Gravel

WE-6R Bedrock

GEI-7G Fill/Refuse

WE-7S Sand & Gravel

WE-7R Bedrock

Upgradient

WE-114DR Bedrock
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Table 2-3 
KinBuc Landfil

Operable Units 1 and 2 
Second Quarter 2004

W^nualj^Rerard^J/VaterLevel^Elevations

Well ID
TOC

Bottom
TOC Ref 
Elevation

Mav 6. 2004 June,3. 2004 Julv 1.2004
TOC Static Elevation TOC Static Elevation fOC Static Elevation

OU1

W-1G 20.50 30.78 11.71 19.07 10.53 20.25 12.45 18.33
W-2G 20.38 30.77 11.82 18.95 12.47 18.30 12.54 18.23
W-3G 19.07 20.73 6.83 13.9 6.85 13.88 6.79 13.94
W-3S 31.48 20.79 0,39 20.4 0.81 19.98 0.53 20.26
W-3RR 54.40 21.16 0.41 20.75 0.9 20.26 0.65 20.51
W-4G 17.57 20.23 11.5 8.73 11.24 8.99 10.78 9.45
W-4S 31.58 19.71 0.82 18.89 1.49 18.22 1.16 18.55
W-4R 54 92 20.61 0.89 19.72 1.46 19.15 1.18 19.43
W-5G 24.36 23,94 9.63 14.31 9.6 14.34 9.63 14.31
W-5S 30.33 2433 1.05 23.28 1.49 22.84 1.17 23.16
W-5R 41.64 24.11 0.9 23.21 1.31 22.80 1.03 23.08
W-6G 23.99 23.69 13.11 10.58 12.78 10.91 12.42 11.27
W-6S 38.49 24,00 1.26 22.74 1.74 22.26 1.36 22.64
W-6R 50,43 23.99 1.32 22.67 0.84 23.15 1.43 22.56
W-7S 29.34 11.61 1.38 10.23 1.63 9,98 1.33 10.28
W-7R 45.13 11.05 1.48 9.57 1.77 9.28 1.46 9.59
W-8S 28.86 10.92 3.06 7.86 2.52 8.40 2.3 8.62
W-8RR 41.60 9.51 2.98 6.53 2.44 7.07 2.26 7.25
W-9G 21.93 27.34 7.36 19.98 7.53 19,81 7.44 19.9
W-10G 22.56 27.43 8.58 18.85 8,65 18.78 8.63 18.8
W-13G 10.30 10.17 6.72 3.45 6.67 3.50 6.45 3.72
W-13S 29.32 10.10 2.34 7.76 2.2 7.90 1.89 8.21
W-15G 16.99 16.18 N/A N/A N/A N/A N/A N/A
W-15S 33.36 16.05 2.23 13,82 2.3 13,75 1.98 14.07
OU2

GEI-10G 13.91 13.65 0.95 12.70 1.22 12.43 1.59 12.06
WE-10S 29.57 14.99 13.61 1.38 13.42 1.57 13.78 1.21
WE-10R 41.74 13.96 12,58 1.38 12.38 1,58 12.74 1.22
GEI-3G 13.54 16.73 N/A N/A N/A N/A N/A N/A
WE-3S 25.67 15.12 14.17 0.95 14.20 0.92 14.55 0.57
WE-3R 46,51 14.99 13.76 1.23 14.15 0.84 14.48 0.51
GEI-5G 14.60 16.08 9.08 7.00 9.10 6.98 9.33 6.75
WE-5S 25.84 15.04 13.45 1.59 14.19 0.85 14.51 0.53
WE-5R 49.64 15.31 13.87 1.44 14.60 0.71 14.91 0.40
GEI-6G 14.97 19.76 11.81 7.95 11.80 7.96 11.79 7.97
GEI-6S 43.67 20.99 N/A N/A N/A N/A N/A N/A
WE-6R 47.12 19.62 17.17 2.45 19.75 -0.13 20.04 -0.42
GEI-7G 13.74 17.23 N/A N/A 12.81 4.42 drv N/A
WE-7S 30.07 15.86 13.55 2.31 15.78 0.08 16.11 -0.25
WE-7R 72.88 15.93 15.02 0.91 14.79 1.14 15.17 0.76

NOTE:
(1) A|l level, reference, bottom measurements recorded to the top of PVC inner casing.
(2) TOC - Top of protective casing (outer casing)
(3) TPVC - Top of well casing (inner casing)
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KinBuc Landfill Operable Units 1 and 2 
Continuous Hydraulic Monitoring Results 

2004
Minimum/Maximum/Average Water Elevations

Inside Slurry Wad Outside Slurry Wall

Well ID Monitoring
Period

Minimum Recorded 
Water Elevation (ft)

Maximum Recorded 
Water Elevation (ft)

Average Water Well ID Monitoring Minimum Recorded Maximum Recorded 
Water Elevation (ft)

Average Water 
Elevation (ft)

W-1G _____ Aoril __________11.72 ___________1122___________ 11.85 W-2G Aoril 11.48 11.73 11.64
_____ Mav __________11.68 11.88 11.77 Mav 11.70 1252 12.11
_____June __________11-86 12.40 - . 12.21 June 12.40 12.56 12.51

2nd Quarter __________11.68 12.40 11.94 2nd Quarter 11.48 12.56 12 08
W-3G _____Mil_____ ___________L28__________ 7.85 7.54 W-4G Aoril 11.08 11.78 1147

_____ May_____ __________ UA__________ 7.73 7.50 Mav 11.27 11 66 11.47
_____June __________L2S__________ 7.65 7.44 June 10.78 11.44 11.06

2nd Quarter 7,24 7.85 7.50 2nd" Quarter 10.76 11.78 11 34
W-3S _____April __________ SL2Z__________ 1.37 0.58 W-4S Aoril -0.43 2.10 0.80

____ .Max_____ -0.01 1.20 0.54 Mav -0.28 2.24 0.80
June 0.33 1.05 '0.66 ... June -0.15 242 090

_2ad-flnaiteL-
________________________

1.37 0.59 2nd Quarter -0.43 2.42 0.84
W-5G April 9.46 9.93 9.65 W-6G Aoril 12.82 13.81 13.30

Mav 9.38 9.79 9.63 Mav 12.77 13.66 13.20
June 9.43 9.76 9.58 June 12.31 13.22 12.70

2nd Quarter 9.38 9.93 9.62 2nd Ouarter 12.31 13.81 13.07
W-SS April 0.76 2.02 1.26 W-6S Aoril 0.92 2.21 1.43

Mav 0.72 1.86 1.24 Mav 0.89 2.04 1.41
June 0.87 1.89 1.29 June 1.01 2.10 1.45

2nd Quarter 0.72 2.02 1.26 2nd Quarter 0.89 2.21 1.43
W-7S April 1.08 2.17 1.51 W-8S Aoril 1.39 3.97 259

Mav 1.08 1.99 1.47 Mav. 2.04 - 4.13 2.55
June 1.23 2.00 1.52 June 1.90 4.78 2.50

2nd Quarter 1.08 2.17 1.50 2nd Quarter 1.39 4.78 2.55
W-15S ADril -0.27 0.82 0.13 W-13S Aoril 1.78 3.05 2,22

Mav -0.25 0.80 0.10 Mav 1.78 3.13 2.20
June -0.30 0.98 . 0.09 June 1.71 3.51 2.18

2nd Quarter -0.30 0.98 0.11 2ndOuarter 1.71 3.51 2.20
W-15G April 1.41 1.60 1.50 W-13G Aorii 6.54 7.64 6.74

Mav 1.32 1.78 1.52 Mav 6.61 6.88 6.76
June 1.31 1.62 1.52 June 6.32 6.85 6.57

2nd Quarter 1.31 1.78 1,52 2nd Quarter 6.32 7.04 6.69
W-9G Aoril 7.11 7.44 7.25 W-10G Aoril 8.04 8.16 8.12

Mav 7.15 7.55 7.31 Mav 8.11 8.23 8.16

June 7.33 7.56 7.41 June 8.12 8.25 8.20
2nd Quarter 7.11 7.56 7.32 2nd Quarter 8.04 8.25 8.16

W-3RR Aoril -0.15 1.51 0.51 W4R ADril -•0.65 - 2.03 0.66

Mav -0.27 1.43 . 050 . Mav -0.51 2.18 0.66

June -0.03 1.49 0.62 June -0.40 2.39 0.75

2nd Quarter -0.27 1.51 0 54 . 2nd Quarter -0.65 2.39 0.69

W-5R Aoril 0.90 2.17 1.40 W3R Aoril 1.09 2.33 1.58

Mav 0.87 1.99 1.38 Mav 1.07 2.19 1.57

June 1.06 2.01 1.45 June 1.18 - - 2.24 1.61

2nd Quarter 0.87 2.17 1.41 2nd Quarter 1.07 2.33 1S9 _____

W-7R Aoril 1.15 2.24 1.58 WSRR Aoril 1.94 3.86 2.48

Mav 1.16 2.09 1.55 Mav 1.94 4.06 2.48

June 1.34 2.10 1.62 June 1.84 4.73 2.45

1.15 2.24 1.59 2nd Quarter 1.84 4.73 2.47
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Table 2-5
KinBuc Landfill Operable Unit 1 

Second Quarter 2004
Troll Water Elevations vs. Manual Water Elevations

OU 1
Well ID

Mav 6.2004 June 3. 2C 04 Julv 1.2004 Average

Troll Manual Difference Troll Manual Difference Troll Manual Difference Difference

W-1G 11.704 11.71 0.006 11.889 10.53 1.359 12.409 12.45 0.041 0.47
W-2G 11.805 11.82 0.015 12.445 12,47 0.025 12.492 12.54 0.048 0.03
W-3G 7.384 6.83 0.554 7.387 6.85 0.537 7.336 6.79 0.546 0.55
W-3S 0.31 0.39 0.080 0.725 0.81 0.085 0.431 0.53 0.099 0.09

W-3RR 0.387 0.41 0.023 0.86 0.9 0.040 0,591 0.65 0.059 0.04
W-4G 11.485 11.5 0.015 11.222 11.24 0.018 10.739 10.78 0.041 0.02
W-4S 0.8 0.82 0.020 1.445 1.49 0.045 1.143 1.16 0.017 0.03
W-4R 0.808 0.89 0.082 1.374 1.46 0.086 1.071 1.18 0.109 0.09
W-5G 9.543 9.63 0.087 9.523 9.6 0.077 9.51 9.63 0.120 0.09
W-5S 0.992 1.05 0.-058 1.414 1.49 0076 1.082 1.17 0.088 0.07
W-5R 0.871 0.9 0.029 1.313 1.31 . 0.003 0.983 1.03 0.047 0.03
W-6G 13.579 13.11 0.469 13.221 12.78 0.441 12.858 12.42 0.438 0.45
W-6S 1.204 1.26 0.056 1.667 1.74 0.073 1.292 136 0.068 0.07
W-6R 1.342 1.32 0.022 1.827 0.84 0.987 1.41 1.43 0.020 0.34
W-7S 1334 .1.38 0.046 1.591 . 1.63 0.039 1.271 1.33 0.059 0.05
W-7R 1.432 1.48 0.048 1.714 1.77 0.056 1.402 1.46 0.058 0.05
W-8S 3.083 3.06 0.023 2.513 2.52 0.007 2.31 2.3 0.010 0.01

W-8RR 3.006 2.98 0.026 2.455 2.44 0.015 2.267 2.26 0.007 0.02
W-9G 7.317 7.36 0.043 7.481 7.53 0.049 7.381 7.44 0.059 0.05

W-10G 8.159 . 8.58 0.421 8.237 8.65 0.413 8.176 8.63 0.454 0.43

W-13G 6.751 6.72 0.031 6.671 6.67 0.001 6.467 6.45 0.017 0.02

W-13S 2.355 2.34 0.015 2.226 2.2 0.026 1.896 1.89 0.006 0.02

W-15G 1.468 N/A N/A 1.489 N/A N/A 1.515 N/A N/A N/A

W-15S 0.148 2.23 2.082 0.212 2.3 2.088 -0.113 1.98 2.093 2.09
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Table 24 
Kin-Buc Landfill 

Leachate Cleanout Monitoring 
2004

ICleanout location I 14N 14E 15N 15E 16N 16E

_____
>.87 22.77 26.51 ..... 26.51 31.36 31 .32

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

Elevation Averaae 9.97 9.90 9.69 9.74 na na
DATE > -

12/10/2001 12.5 10.37 12.42 10.35 16.31 10.20 16.33 10.18 drv na drv na
1/3/2002 12.37 10.50 12.31 10.46 16.21 10.30 16.22 10.29 drv na drv na

2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16.62 9.89 drv na drv na
3/27/2002 12.61 10.26 12.55 10.22 16.52 9.99 16.47 10.04 drv na drv na
4/19/2002 12.75 10.12 12.68 10.09 16.64 9.87 16.61 9.90 drv na drv na
5/3/2002 13.03 9.84 12.96 9.81 16.97 9.54 16.94 9.57 drv na drv na
6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16.95 9.56 drv na drv na
7/8/2002 12.86 10.01 12.79 9.98 16.77 9.74 16.72 9.79 drv. . na drv na
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 15.73 10.78 drv na drv na
9/5/2002 12.86 10.01 12.78 9.99 16.77 9.74 16.75 9.76 drv na drv na
9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 drv na drv na
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 16.48 10.03 drv na drv na
12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 16.95 9.56 drv na drv na
1/2/2003 13.07 . 9.80 13.00 9.77. 17.03 9.48 17.01 9.50 drv na drv na

2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 17.16 9.35 drv na drv na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.29 17.20 9.31 drv na drv na
4/1/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.79 9.72 drv na drv na
5/8/2003 13.05 9.82 ' 12.97 9.80 17.01 9.50 16.96. 9.55 drv na drv na
6/3/2003 13.11 9.76 13.14 9.63 17.09 9.42 17.04 9.47 drv na drv na

6/30/2003 12.92 9.95 12.85 9.92 16.83 9.68 16.79 9.72 drv na drv na
8/11/2003 12.91 9.96 12.84 9.93 16.82 9.69 16.78 9.73 drv na drv na
9/5/2003 13.00 9.87 12.92 9.85 16.93 9.58 _ 16.88 9.63 drv na drv na
9/29/2003 12.99 9.88 12.91 9.86 16.93 9.58 16.90 9.61 drv na drv na
11/3/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.78 9.73 drv na drv na
12/2/2003 13.01 9.86 12.93 9.84. 16.95 . 9.56 16.94 9.57 drv na drv na
12/29/2003 12.8 10.07 12.74 10.03 16.7 9.81 16.67 9.84 drv na , drv na
2/2/2004 13.12 9.75 13.05 9.72 drv na drv na drv na drv na
3/1/2004 13.08 9.79 13.03 9.74 drv na drv na drv na drv na
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Table 2-6 
Kin-Buc Landfill 

Leachate Cleanout Monitoring 
2004

Icieanout location 14N 14E 15N 15E 16N 16E
I Elevation @ Sea Level 22.87 22.77 28.51 26.51 31.36 31.32

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

4/1/2004 12.89 9.98 12.825 9.95 drv na drv na drv na drv na
5/6/2004 12.17 10.70 13.1 9.67 drv na drv na drv na drv na
6/3/2004 13.21 9.66 13.14 9.63 drv na drv na drv . . na drv na
7/1/2004 13.23 9.64 13.18 9.59 17.25 9.26 17.22 9.29 drv na drv na
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Table 5-1

Kin-Buc Landfill 
Operable Unit 1

Second Quarter 2004 Modified Program 
Gas Monitoring Well Network/Results

Well (Network) Location
Monitor! na Result

% LEL % GAS

GMW-01 0 0

GMW-02 0 0

GMW-03 0 0

GMW-04 0 0

GMW-05 0 0

GMW-06 0 0

Operational Flare Inlet NA 52.2
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APPENDIX A

CONTINUOUS WATER LEVEL MONITORING RESULTS



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1

TRANSECT No. 1

DATE

S:\PROJ\KINBUC\102052\Moirtil3r Reports 2004\June2004 not complete\Hydrographs\Trans 1 May: 2g-lg



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2

TRANSECT No.2

DATE

S:(PROJ\KINBUC\102052\Monthly Reports 2004\June2004 not complete\Hydrographs\Trans2May: 4g-3g



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH # 3

TRANSECT No.3 

REFUSE UNITS 5G —*6G

rA--- _JL_ A%VVp 'VV i/Ujv A/ V\ATTA/ V Sa
A*

AV v Aa'V jKVA aA*A/'A/ vaA i«V' A*V VN Vs •VA >Aa

HEA\ IERWEIGHT DENO TES V\ ELLO UTSIDI :THE SLURF YWAl-L.

——

DATE

S:\PROJ\KINBUC\102052\Monthly Reports 2004\June2004 not comp]ete\Hydrographs\Ttans3May: 6g-Sg
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #7
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #9
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MONTHLY HYDRAULIC EVALUATIONS
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Shaw* EMCON/OWI Inc.

EMCON/OWT, Inc.
4 Commerce Drive South 

Harriman, NY 10926 

845.492.3100 
Fax: 845.492.3101

June 16,2004 
Project 102052

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for April 2004

Dear Mr. Januszkiewicz:

A site visit was completed on May 6, 2004 to download the April 2004 water level 
recorder data and obtain manual water level measurements. The following is an update of 
the hydraulic monitoring for the month of April 2004 at the Kin-Buc Landfill. This 
information is to be included in the quarterly report, which is to be submitted to the EPA 
by mid-July 2004.

The minimum, maximum, and average water elevations recorded at each well are included 
in Table 1. Table 2 presents the troll water elevations versus the manual water elevations.
The continuous water level elevation data when compared with manual readings indicated 
that the miniTrolls are functioning properly and are recording accurate data, except for the 
few instances discussed in the following sections, where recommendations are made for 
checking the conditions at the well and transducer/mini-troll set-up.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment 1. The water levels in wells on the outside of the slurry wall 
vary over the course of the day due to the tidal influence at the site. For clarity, 
Hydrographs 6 through 15 show the average water level in the wells over a 24-hour period 
(12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for Operable Unit 1 (OU-1), the performance 
objective for the refuse unit calls for the pumping of leachate to establish inward gradients 
across the slurry wall with the additional benefit of reducing downward flow into the 
underlying sand and gravel unit. Based on the hydrographs the following is presented.

Transect 1-Refuse (lG/2G)/Hydrograph No. 1 - Intragradient conditions were not 
observed throughout the month of April. The average monthly water elevations for April 
at Wells 1G (inside) and 2G (outside) were 11.85 and 11.64 feet msl, respectively. 
However, there has been a steady decline of groundwater levels in W-1G inside the slurry 
wall. Water level elevation measurements taken from Leachate Collection Cleanouts 14 
through 16 are included in Table 3. As depicted in table 3, the leachate collection system

A Shaw/ Group Company



Mr. Carl Januszkiewicz
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Page 2

is functioning properly, suggesting significant capture of leachate. The evaluation of the 
hydraulic conditions in the refuse at Transect 1 is provided in Attachment 2.

Transect 2-Refiise (3G/4G)/Hydrograph No. 2 — Intragradient conditions were 
maintained throughout the month of April. The transducer/mini troll in that location 
should also be checked for proper operation. The average monthly water elevations for file 
month of April at Wells 3G (inside) and 4G (outside) were 7.54 and 11.47 feet msl, 
respectively. As indicated in Table 2 of this report, the difference in manual versus troll 
elevation readings (0.554) for W-3G is relatively high and not typical. Further 
investigation on this discrepancy will be conducted during the next scheduled site visit.

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 — Intragradient conditions were 
maintained throughout the month of April. The transducer/mini troll in that location 
should also be checked for proper operation. The average monthly water elevations for the 
month of April at Wells 5G (inside) and6G (outside) were 9.65 and 13.30 feet msl, 
respectively. As indicated in Table 2 of this report, the difference in manual versus troll 
elevation readings for W-6G was 0.469. Further investigation on this discrepancy will be 
conducted during the next scheduled site visit.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4 — Intragradient 
conditions were maintained throughout the month of April. The average monthly water 
elevations for the month of April at Wells 15G (inside) and 13G (outside) were 1.50 and 
6.74 feet msl, respectively.

Transect 5-Refuse (9G/10G)/Hydrograph No. 5 — The transducer/mini troll at this well 
location was temporarily replaced on March 1, 2004 at 13:00 with a SP4000 (S/N 1288). 
Intragradient conditions were maintained throughout the month of April. The average 
monthly water elevations for the month of April at Wells 9G (inside) and 10G (outside) 
were 7.25 and 8.12 feet msl, respectively. Past observations consistently showed 
intragradient conditions at this location. The transducer/mini troll is being repaired.

As indicated in Table 2 of this report, the difference in manual versus troll elevation 
readings (0.421) for W-10G is relatively high and not typical. Further investigation on this 
discrepancy will be conducted during the next scheduled site visit.

Sand and Gravel/Bedrock

For the sand and gravel unit, the performance objectives calls for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward hydraulic 
gradients from the bedrock to the sand and gravel. An additional benefit would be the 
establishment of inward gradients across the slurry wall within the sand and gravel unit. 
The following is a description of the flow characteristics based on visual observation of the 
hydrographs.

-S:\PROJ\KrNBUC\l02052\Monthly Reports 2004\April2004\Aprit04 monthly monitonng.doc
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Horizontal Flow

Transect 2-Sand and Gravel (3S/4S)/Hydrograph No. 6 — Intragradient conditions were 
maintained through most, but not the entire month of April, Containment is being 
maintained by the pumping wells. The average monthly water elevations for the month of 
April at Wells 3S (inside) and 4S (outside) were 0.58 and 0.80 feet msl, respectively.

Transect 3-Sand and Gravel (5S/6S)/Hydrograpit No. 7 — Intragradient conditions were 
maintained throughout the month of April. The average monthly water elevations for 

. Wells 5S (inside) and 6S (outside) were 1.26 and 1.43 feet msl, respectively.

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions were 
maintained throughout the month of April. The average monthly water elevations for the 
month of April at Wells 7S (inside) and8S (outside) were 1.51 and 2.59 feet msl, 
respectively.

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No. 9 - On March 
1, 2004 at 15:00 the transducer/mini troll in well 15S was temporarily replaced with a 
SP4000 (S/N 1259). Intragradient conditions were maintained throughout the month of 
April. The average monthly water elevations for the month of April at Wells 15S (inside) 
and 13 S (outside) were 0.13 and.2.22 feet msl, respectively. Water levels from Well 15G 
in the refuse unit are included on the hydrograph for comparison.

As indicated in Table 2 of this report, the difference in manual versus troll elevation 
readings (2.082) for W-15S is relatively high and not typical. Further investigation on this 
discrepancy will be conducted during the next scheduled site visit.

Vertical Flow-Inside Slurry Wall ,

Transect 2-Vertical Gradient (3S/3RR)-Iiiside/IIydrograph No. 10 — Upward gradient 
conditions were not co nsistently observed between the bedrock and overlying sand & 

y gravel units inside the slurry wall for most of the month of April. The average monthly 
water elevations for foe month of April at Wells 3S (sand & gravel) and 3RR (bedrock) 
were 0.58 and 0.51 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 - Slight upward 
gradient conditions were observed between the bedrock and overlying sand & gravel units 
inside the slurry wall for most of the month of April. The average monthly water 
elevations for the month of April at Wells 5S (sand & gravel) and 5R (bedrock) were 1.26 
and l .40 feet msl, respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 — Slight upward 
gradient conditions were observed between the bedrock and overlying sand & gravel units 
inside the slurry wall throughout the month of April. The average monthly water

-S:\PROJ\KENBUC\102052\Monthly Reports 2004\April2004\April04 monthly momtoring doc
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elevations for the month of April at Wells 7S (sand & gravel) and 7R (bedrock) were 1.51 
and 1.58 feet msl, respectively.

Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 - Upward gradient 
conditions were not observed between die bedrock and overlying sand & gravel units 
outside the slurry wall for the entire month of April. The average monthly water 
elevations for die month of April at Wells 4S (sand & gravel) and 4R (bedrock) were 0.80 
and 0.66 feet msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No, 13 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units outside 
the slurry wall for the month of April. The average monthly water elevations for the 
month of April at Wells 6S (sand & gravel) and 6R (bedrock) were 1.43 and 1.58 feet msl 
respectively. ’

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 - Upward 
gradient conditions were not observed between the bedrock and overlying sand & gravel 
units outside the slurry wall throughout the month of April.. The average monthly water 
elevations for the month of April at Wells 8S (sand & gravel) and 8RR (bedrock) were 
2.59 and 2.48 feet msl, respectively.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically 
associated with the uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel inside the wall (e.g. Hydrograph 10).. However previous 
investigations performed at the site would indicate that complete control of OU-1 
groundwater can be achieved notwithstanding indications of downward flow from the sand 
and gravel to the bedrock, or outward flow across the slurry wall within the sand and 

^gravel unit. This is based on the findings of the considerable pumping influence of die 
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared for a period of time when 
the vertical gradient between the sand and gravel and the bedrock was downward at 
Transect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring 
wells and pumping wells was obtained for April 23, 2004. At this time, S&G#2 was 
pumping at a rate of about 11.0 gallons per minute (gpm) or about 15,840 gallons per day, 
and S&G#3 was pumping at a rate of about 3.99 gallons per minute (gpm) or about 5,745 
gallons per day. During April, there was a downward vertical gradient observed most of 
the time between the sand and gravel and the bedrock inside and outside the slurry wall at

-S:\PROAKfNBUCU02052VMonChly Reports 2004\April2004\April04 monthly monitoring.doc
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Transect No.2 as evidenced by higher heads in the sand and gravel wells relative to 
bedrock wells.

Figures 1 through 4 incorporate the heads induced by pumping and show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the sand 
and gravel into the bedrock subsequently flows toward the pumping well. This occurs both 
inside and outside of the slurry wall. Also, groundwater within the sand and gravel unit 
flows toward the pumping well. The considerable pumping influence demonstrated at 
S&G#2, in conjunction with die fact that natural groundwater gradients in both the sand St 
gravel and bedrock flow predominantly towards the area of S&G#2, result in the complete 
capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by Veolia Water, the following volumes of groundwater and 
leachate were extracted from the sand & gravel wells and leachate collection system for the 
period from April l to 30,2004:

S&G No. 1 
Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate

0 gal. 474,457 gal. 172,073 gal. 0 gal. 60,905 gal.
0 gpd 15,815.23 gpd 5,735.77 gpd 0 gpd 2,030.17 gpd

For the month of April, a total of 646,530 gallons of groundwater was collected. The 
average daily groundwater extraction rate for all of the wells was 21,551 gpd. The 
extraction rate from S&G No. 1 was 0 gpd; 15,815.23 gpd for S&G No. 2; 5,735.77 gpd 
for S&G No. 3; and 0 gpd for S&G No. 4. The leachate extraction rate was 2,030.17 gpd 
for the month of April.

CONCLUSIONS
i

Intragradient conditions were maintained in the refuse unit at Transects 2, 3,4, and 5. The 
transducer for monitoring well 10G (Transect 5) is being repaired and a substitute 
transducer has been installed to monitor water levels in the interim.

Intragradient conditions were not maintained throughout the month of April by the 
monitoring wells at Transect 1, although levels in the leachate collection system indicate 
intragradient conditions are present at this location. Groundwater levels are dropping in 
W-1G inside the slurry wall.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G#2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured
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by the pumping wells (S&G#2 and also S&G#3) resulting in overall containment of 
groundwater in OU-1.

V.
In view of the analysis presented herein, it is recommended that the combined groundwater 
pumping rates in the sand and gravel be maintained at 15,000 gpd with S&G#2 and 
S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These pumping rates will 
continue to be evaluated to confirm continued hydraulic control of OU-1 groundwatef.

We Oust you find this information useful. If you have any questions, please do not hesitate 
to contact us.

EMCON/OWT, Inc.

Timothy S. Pagano, CPG 
Senior Hydrogeologist

Attachments

Steven P. Goldberg, Ph.D 
Senior Hydrogeologist

cc Glenn Grieb, US Filter 
Jeff Shanks, WM, Inc.

L.
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V^Bue MSill oJMU UfJPRnd 2P
Continuous Hydraulic Monitoring Results 

2004
Minimum/Maximum/Average Water Elevations

Inside Slurry Wall v Outside Slurry Wad

Well ID Monitoring
Period

Minimum Recorded . 
Water Elevation (ft)

Maximum Recorded 
.Water elevation <m

Average Water 
Elevation mi

Wen 10 Monitoring
Period

Minimum-Recorded 
Water Elevatlonfftl

. . Maximum Recorded Average Water

W-1G April 11.72 11.99 11.85 W-2G April 11.48 11.73 11.64

VWG April 7.28 7.85 7.54 .W-4G April 11.08 11.78 11.47

W-3S April 6.07 1.37 0.58 W4S April -0.43 2.10 0.80

W-5G April 9.46 9.93 9.65 VWG April 12.82 13.81 1130

W-5S April 0.76 2.02 1.26 W6S April 0.92 221 1.43

\N-7S April 1.08 2.17 1.51 W-8S April 1,39 3.97 2.59

W-1SS April ■0.27 0.82 0.13 W-13S April 1,78 3.05 222

W-15G April 1.41 1.60 1.50 W-13G April 8.54 7.64 6.74

W-9G April 7.11 7.44 725 VIMQG April 8.04 8.16 8.12

W-3RR April -0.1 S i.61 0.51 W4R April -0.65 2.63 0.66

W-5R April 0.90 2.17 1.40 W6R April 1.09 2.33 1.58

W-7R April 1.18 2.24 1.58 W-8RR April 1.94 3.86 148

S:\PROJ\KINBUC\102052\Monthly Reports 2004\Apr1l2004\Tabt62-4mln_max water»leu2004: April , Papal



Table 2
KmBuc Landfill Operable Unit 1 

April 2004
trail Elevations vs. Manual Elevations

OU1 

Well ID
Mav 6. 2004

Troll Manual Difference

W-1G 11.704 11.71 0.006
W-2G 11.805 11.82 0.015
W-3G 7.384 6.83 0.554
W-3S 0.31 039 0.080

W-3RR 0.387 0.41 0.023
W-4G 11.485 11.5 0.015
W-4S 0.8 0.82 0.020
W-4R 0.808 0.89 0.082

___ W-5G 9.543 9.63 0.087
W-5S 0.992 1.05 0.058
W-5R 0.871 0.9 0.029
W-6G 13.579 13.11 0.469
W-6S 1.204 1.26 0.056
W-6R 1.342 1.32 0.022
W-7S 1.334 1.38 0.046
W-7R 1.432 1.48 0.048
W-8S 3083 3.06 6.023

W-8RR 3.006 2.98 0.026
W-9G 7.317 7.36 0.043

W-10G 8.159 8.58 0.421
W-13G 6.751 6.72 0.031
W-13S 2.355 2.34 0.015
W-15G 1468 N/A N/A
W-15S 0.148 2.23 2.082
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Table 2-1

Kin-Buc Landfill 
Operable Unit 1

Continuous Hydraulic Monitoring Well Network/Transects

Transect Screened Well Location Well Location
Location No. Hydrogeologic Unit Inside Slurry Wall Outside Slurry Wall

1 Refuse/Fill W-1G W-2G
Rcfuse/Fill W-3G W-4G

2 Sand andGraVel W-3S W-4S
Bedrock W-3RR W-4R

Refuse/Fiil W-5G W-6G
3 Sand and Gravel W-5S W-6S

Bedrock W-5R W-6R
Refuse/Fill(,) W-15G W-13G

4 Sand and Graved W-15S W-13S
Sand and Gravel W-7S W-8S

Bedrock W-7R W-8RR
1 .5

Refuse/Fill W-9G W-10G

Notes: (l) Wells located across the extended slurry wall.



Table 2-2

Kin-Buc Landfill 
Operable Unit 2 

Hydraulic Monitoring Network

Well Location
Screened

Hydrogeologic Unit

Low-Ljring Area
GEI-10G Fill/Refuse
WE-IOS Sand & Gravel

WE-10R Bedrock
GEI-3G Fill/Refuse
WE-3S Sand & Gravel
WE-3R Bedrock

Mound B
GEI-5G Fill/Refuse
WE-5S Sand & Gravel

WE-5R Bedrock
GEI-6G ! Fill/Refuse
GEI-6S Sand & Gravel

WE-6R Bedrock

GEI-7G
/

Fill/Refuse

WE-7S Sand & Gravel
WE-7R Bedrock

Upgradient
| WE-114DR Bedrock



Table 3
Kin-Buc Landfill 

Leachate Cleanout Monitoring 
2004

J____  14N _______ Hi______ 15N 15E Ififsl 4 ftpI Elevation @ Sea Level L-------22.87 22.77 26.51 26.51 31.36 3 .32■HMi
Elevation Averaae

[depth to 

water
■;

elevation
depth to 

water elevation
depth to 

water
:

elevation
depth to 

water elevation
depth to 

water, elevation
depth to 

water
'

elevation
10.09 10.06 9.85 9.93 na na

________ PATE,. :
12/10/2001 12.5 10.37 12.42 10.35 16.31 10.20 16.23 10.18 drv na drv. na
1/3/2002 12.37 10.50 12.31 10.46 1621 10.30 16.22 1029 drv na drv na

2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16,62 9.89 drv na drv na
3/27/2002 12.61 : 10.26 12.55 10.22 16.52 9.99 16.47 10.04 drv na drv na
4/19/2002 12.75 10.12 12.68 10.09 16.64 9.87 16.61 9.90 drv na drv
5/3/2002 13.03 9.84 12.96 9.81 , 16.97 9.54 16.94 9.57 drv na drv na
6/5/2002 13.04 9.83 ;■ 12.97 9.80 16.63 9.88 16.95 9.56 drv na drv na
7/8/2002 12.86 , 10.01 12.79 . 9:98 18.77 9.74 16.72 9.79 drv na drv rra
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 15.73 10.78 drv na drv na
9/5/2002 12:86 10.01 1278 9.99 16.77 9.74 16.75 9.76 drv na drv na

9/26/2002 12.94 9.93 12,85 9.92 16.85 9.66 16.83 9.68 . drv na drv na
11/6/2002 12.64 1023 12.58 10.19 16.59 9.92 16.48 10.03 drv na drv na

. 12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 16.95 9.56 drv na drv na
1/2/2003 13.07 9.8Q 13.00 9.77 17.03 9.48 17.01 9.50 drv na div na

2/12/2003 13.20 9.67 13.12 : 9.65 17.19 9.32 17.16 9.35 drv na drv na
3/4/2003 13.21 9.66 13.15 9.62 1722 9.29 17.20 9.31 drv na . drv na
4/1/2003 12.90 9.97 12.83 9.94 16.82 9.69 1679 9.72 drv na drv na
5/8/2003 13.05 9.82 : 12.97 9.80 17:01 9.50 16.96 9.55 drv na drv na
6/3/2003 13.11 9.76 13.14 9.63 17.09 9.42 17,04 9.47 drv ‘ na drv na

6/30/2003 12.92 9.95 1285 9.92 16.83 9.68 16.79 9.72 drv na drv na
8/11/2003 12.91 9.96 12.84 9.93 16:82 9,69 16.78 9.73 drv na drv na
9/5/2003 _ 13.00 9.87 12.92 9.85 16.93 9.58 16.88 9.63 drv na drv ; na

9/29/2003 12.99 9.88 12.91 9.86 16.93 9.58 16,90 9.61 div na drv na
11/3/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.78 9.73 drv na ; drv na
12/2/2003 13.01 9.86 12.93 9.84 16.95 9.56 1604 9.57 drv na drv na

12/29/2003 12.8 10.07 12.74 10.03 16.7 . 9.81 16.67 9.84 drv na drv na
2/2/2004 13.12 9.75 13.05 9,72 drv na drv na drv na drv na
3/1/2004 13.08 9.79 13.03 9.74 drv . na drv na drv na drv na
4/1/2004 12.89 9.98 : 12.825 9.95 drv na drv na drv na drv na
5/6/2004 . ■ 12.17 10.70 13.1 9.67 ' dr* na ■ drv na dry na drv ha

S:\PR0J\KINBUC\1020S2\C!eanout Ievels04: Table 2 cleanout level
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2

S:\PROJ\KINBUC\ 102052\Monthly Reports 2004\April20G4\Hydrographa\Trana2April: 4g-3*
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KIN-BUG LANDFILL GROUNDWATER HYDROGRAPH #3

TRANSECT No.3 
REFUSE UNITS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRARH #4

S:\PROJ\KINBUC\1020S2\Monthly Reports 2004\ April2004\ Hydrographa \Trana4April: 13g-lSg



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #6

TRANSECT No.2

SAND & GRAVEL UNITS
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KIN-BUC LANDFILL GROUNDWATER HYDRDGRARH #7

TRANSECT No.3 
SAND & GRAVEL UNITS
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KIN-BUC landfill GROUNDWATER HYDROGRAPH #8
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KIN-BUG LANDFILL GROUNDWATER HYDROGRAPH #9

S:\PROJ\KINBUC\102O52\MontWy Repprts 2004\April2004\Hydrographs\Trans4April: 13s-lSa
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH 
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #11
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12

TRANSECT No.3 - INSIDE 
VERTICAL GRADIENT
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LANDFILL GROUNDWATER HYDROGRAPH #13

TRANSECT No.3 - OUTSIDE

VERTICAL GRADIENT
*6R •6S
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KIN-BUC LANDFILL GROUNDWATER HYDROGRARM #14
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15
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VERTICAL GRADIENT
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Shaw* EMCON/OWT Inc.

EMCON/OWT, Inc.

4 Cofnmerce Drive South 
Harriman, NY 10926 

845.492.3100 
Fax: 845,492.3101

July 1,2004 
Project 102052

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for May 2004

Dear Mr. Januszkiewicz:

A site visit was completed on June 3, 2004 to download the May 2004 water level recorder 
data and obtain manual water level measurements. The following is an update of the 
hydraulic monitoring for the month of May 2004 at the Kin-Buc Landfill. This 
information is to be included in the quarterly report, which is to be submitted to the EP A 
by mid-July 2004.

The minimum, maximum, and average water elevations recorded at each well are included 
in Table 1. Table 2 presents the troll water elevations versus the manual water elevations. 
The continuous water level elevation data when compared with manual readings indicated 
that the miniTrolls are functioning properly and are recording accurate data, except for the 
few instances discussed in the following sections, where recommendations are made 
regarding conditions at the well and transducer/mini-troll set-up.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment 1. The water levels in wells on the outside of the slurry wall 
vary over the course of die day due to the tidal influence at the site. For clarity, 
Hydrographs 6 through 15 show the average water level in the wells over a 24-hour period 
(12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for Operable Unit 1 (OU-.1), the performance 
objective for the refuse unit calls for the pumping of leachate to establish inward gradients 
across the slurry wall with the additional benefit of reducing downward flow into the 
underlying sand and gravel unit. Based on the hydrographs the following is presented.

Transect 1-Refuse (lG/2G)/Hydrograph No. 1 - Intragradient conditions were observed 
throughout the month of May. The average monthly water elevations for May at wells 1G 
(inside) and 2G (outside) were 11.77 and 12.11 feet msl, respectively. Water level

A Shaw Group Company



Mr. Carl Januszkiewicz
July 1,2004
Page 2

elevation measurements taken from Leachate Collection Cleanouts 14 through 16 are 
included m Table 3. As depicted in Table 3, the leachate collection system is functioning 
properly, suggesting significant capture of leachate. A previous evaluation of the hydraulic 
conditions in the refuse at Transect 1 is provided in Attachment 2, and indicates that 
despite the absence of intiagradient conditions, leachate capture is significant.

Transect 2-Refuse (3G/4G)/Hydrograph No. 2 - Intragradient conditions were
marntem^ throughout the month of May. The average monthly water elevations for the 
month of May at wells 3G (inside) and 4G (outside) were 7.50 and 11.47 feet msl, 
respectively. As indicated in Table 2 of this report, the difference in manual versus troll 
elevation readings (0.537) for W-3G is relatively high and not typical. The
transducer/mim troll in that location should be checked for proper operation. Further 
investigation on this discrepancy will be conducted during the next scheduled site visit.

Transect 3-Refuse (5G/6G)/Hydrograpb No. 3 - Intragradient conditions were
maintained throughout the month of May. The average monthly water elevations for the 
month of May at wells 5G (inside) and6G (outside) were 9.63 and 13.20 feet msl 
respectively. As indicated in Table 2 of this report, the difference in manual versus troll 
elevation readings (0.469) for W-6G is relatively high and not typical. The
transducer/nuni troll in that location should be checked for proper operation. Further 
investigation on this discrepancy will be conducted during the next scheduled site visit.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4- Intragradient 
conditions were maintained throughout the month of May. The average monthly water 
delations for the month of May at wells 15G (inside) and 13G (outside) were 1.52 and 
6.76 feet msl, respectively.

Transect 5-Refuse (9G/10G)/Hydrograph No. 5 - Intiagradient conditions were 
maintained throughout the month of May. The average monthly water elevations for the 
month of May at wells 9G (inside) and 10G (outside) were 7.31 and 8.16 feet msl,
respectively. Past observations consistently showed intiagradient conditions at this 
location.

As indicated in Table 2 of this report, the difference in manual versus troll elevation 
readmgs (0.413) for W-10G is relatively high and not typical. Further investigation on this
discrepancy will be conducted during the next scheduled site visit
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Sand and Gravel/Bedrock

Fot the sand and gravel unit, the performance objectives calls for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward hydraulic 
gradients from the bedrock to the sand and gravel. An additional benefit would be the 
establishment of inward gradients across the slurry wall within the sand and gravel unit 
hyiograj^18 ^ a descriPtion of the flow characteristics based on visual observation of the

Horizontal Flow

Transect 2-S»ad and Gravel (3S/4SVHydrograph No. C - taiagradicnt conditions were 
maintained through the month of May. Containment is being maintained by the pumping
WeIl!'o , average monthly water elevations for the month of May at wells 3S (inside) 
and 4S (outside) were 0.54 and 0.80 feet msl, respectively.

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No. 7 - Intragradient conditions were 
maintamed throughout the month of May. The average monthly water elevations for 
wells 5S (inside) and 6S (outside) were 1.24 and 1.41 feet msl, respectively.

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- As stated in the Troll 
Maintenance Letter dated March 24, 2004 the minitroll in well 8S required servicing by 

7?e tonsducer/mmi troll at well 8S was temporarily replaced on April 1, 2004 at 
13:00 with a SP4000 (S/N 13608 and battery capacity of 88%). Intragradient conditions 
were maintained throughout the month of May. The average monthly water elevations for
the month of May at wells 7S (inside) and 8S (outside) were 1.47 and 2.55 feet msl 
respectively. ’

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No.9- 
ntragradtent conditions were maintained throughout the month of May. The average 

monthly water elevations for the month of May at wells 15S (inside) and 13S (outside) 
were 0 10 and 2.20 feet msl, respectively. Water levels from Well 15G in the refiise unit 
are included on the hydrograph for comparison.

As indicated m Table 2 of this report, the difference in manual versus troll elevation 
readings for well 15S is relatively high and not typical (2.088). The presence or absence of 
intragradient conditions between two wells is based on an analysis of average monthly 
water elevation readings obtained from designated trolls. It should therefore be noted that 
the discrepancy between manual and troll readings for well 15S may possibly negate the 
observed intragradient conditions as shown on hydrograph 9. Further investigation on this 
discrepancy will be conducted during the next scheduled site visit.
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Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Ittside/Hydrograph No.10 - Upward gradient 
conditions were not consistently observed between the bedrock and overlying sand & 
gravel units inside the slurry wall for most of the month of May. The average monthly 
water elevations for die month of May at wells 3S (sand & gravel)' and 3RR (bedrock) 
were 0.54 and 0.50 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall for most of the month of May. The average monthly water elevations for 
the month of May at wells 5S (sand & gravel) and 5R (bedrock) were 1.24 and 1.38 feet 
msl, respectively.

Transect 4-Vertical Gradient (7R/7S)-lnside/Hydrograph No. 14 - Slight upward 
gradient conditions were observed between the bedrock and overlying sand & gravel units 
inside the slurry wall throughout the month of May. The average monthly water elevations 
for the month of May at wells 7S (sand & gravel) and 7R (bedrock) were 1.47 and 1.55 
feet msl, respectively.'

Vertical Flow-Outside Slurry Wall

, ' j
Transect 2-Vertical Gradient (4S/4R)-Outside/IIydrograph No. 11 - Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
outside the slurry wall for the entire month of May. The average monthly water elevations 
for the month of May at wells 4S (sand & gravel) and 4R (bedrock) were 0.80 and 0.66 
feet msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograpli No. 13 - Upward gradient 
conditions were observed between the bedrock and overlying sapd & gravel units outside 
the slurry wall for the month of May. The average monthly water elevations for the month
of May at wells 6S (sand& gravel) and6R (bedrock) were 1.41 and 1.57 feet msl 
respectively. ’

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 - Upward 
gradient conditions were not observed between the bedrock and overlying sand & gravel 
units outside the slurry wall throughout the month of May. The average monthly water 
elevations for the month of May at wells 8S (sand & gravel) and 8RR (bedrock) were 2.55 
and 2.48 feet msl, respectively.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically
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associated with die uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel inside the wall (e.g. Hydrograph 10). However previous 
investigations performed, at die site would indicate that complete control of OU-1 
groundwater can be achieved notwithstanding indications of downward flow from tile sand 
and gravel to the bedrock, or outward flow across the slurry wall within the and 

v gravel unit. This is based on the findings of die considerable pumping influence of the 
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 
vector diagrams (Figures 1,2, 3, and 4) that have been prepared for a period of time when 
the vertical gradient between the sand and gravel and the bedrock was downward at 
Transect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring 
wells and pumping wells was obtained for May 12, 2004. At this time, S&G#2 was 
pumping at a rate of about 10.5 gallons per minute (gpm) or about 15,142 gallons per day, 
and S&G#3 was pumping at a rate of about 3.99 gallons per minute (gpm) or about 5,745 
gallons per day. During May, there was a downward vertical gradient observed most of 
the time between the'sand and gravel and the bedrock inside and outside the slurry wall at 
Transect No.2 as evidenced by higher heads in the sand and gravel wells relative to 
bedrock wells.

Figures 1 through 4 incorporate the heads induced by pumping and show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the sand 
and gravel into the bedrock subsequently flows toward the pumping well. This occurs both 
inside and outside of the slurry walL Also, groundwater within the sand and gravel unit 
flows toward the pumping well. The considerable pumping influence demonstrated at 
S&G#2, in conjunction with the fact that natural groundwater gradients in both the sand & 
gravel and bedrock flow predominantly towards the area of S&G#2, result in the complete 
capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by Veolia Water, the following volumes of groundwater arid 
leachate were extracted from the sand & gravel wells and leachate collection system for the 
period from May 1 to 31,2004:

S&GNo. 1
S Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate

0 gal. 458,590 gal. 176,698 gal. 0 gal. 63,513 gal.1 Ogpd 14,793.23 gpd 5,699.94 gpd Ogpd 2,048-81 gpd
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For the month of May, a total of 635,288 gallons of groundwater was collected. The 
average daily groundwater extraction rate for all of die wells was 20,493.16 gpd. The 
extraction rate from S&G No. 1 was 0 gpd; 14,793.23 gpd for S&G No. 2; 5,699.94 gpd 
for S&G No. 3; and 0 gpd for S&G No. 4. The leachate extraction rate was 2,048.81 gpd 
for the month of May.

CONCLUSIONS

Intragradient conditions were maintained in the refuse unit at Transects 1,2,3,4, and 5.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G#2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured 
by the pumping wells (S&G#2 and also S&G#3) resulting in overall containment of 
groundwater in OU-1.

In view of the analysis presented herein, it is recommended that the combined groundwater 
pumping rates in die sand and gravel be maintained at 15,000 gpd with S&G#2 and 
S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These pumping rates will 
continue to be evaluated to confirm continued hydraulic control of OU-1 groundwater.

We trust you find this information useful. If you have any questions, please do not hesitate 
to contact us.

EMCON/OWT, Inc.

Timothy S. Pagano, CPG 
Senior Hydrogeologist

Attachments

5

St_____ _______0,-~—
Senior Hydrogeologist

cc: Glenn Grieb, US Filter
Jeff Shanks, WM, Inc.
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Continuous Hydraulic Monitoring Results
2004

Minimum/Maximum/Average Water Elevations

Inside Slurry Wall Outside Sluriy Wall
Wall ID

Period
Minimum Recorded 
Water Elevation mi

Maximum. Recorded 
- Water Elevation m>

AverageWater 
Elevation m>

Well ID Monitoring
.Period

Minimum Recorded Maximum Recorded Average Water
W»1Q May 11.68 11.88 11.77 W-2G May 11.70 12.52

Elevation mi 
12.11

W-3G May 7.24 7.73 7.50 VV-4G May 11.27 11.66 11.47

W-3S May -0.01 1.20 0.54 W4S May -0.28 2.24 0.80

W*5G May — S.38 9.79 9.63 W-6G May 12.77 13.66 1320

W-5S May 0.72 1.86 1.24 wes May 6.89. 2.04 1.41

W-7S May . 1.08 1.69 1.47 V\fc8S May 2.04 4.13 2,55

W-15S May •0.25 0.80 0.10 W-13S May 1.78 3.13 2.20

W-15G May 1.32 1.78 1.52 W13G May 8.61 6.88 8.76

W-9G May 7.15 7.55 7.31 W-10G May 8.11 8,23 8.16 .

W-3RR May -0.27 143 0.50 W-4R May -051 2.18 0.66

W-5R May 0.87 1.99 1,38 W8R May 1.07 2,19 1.57

W-7R May 1.16 2.09 1.55 weRR May 1.94 4.06 2.46

'/ -
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Table 2
KinBuc Landfill Operable Unit 1 

May 2004
Trail Elevations vs. Manual Elevations

OU 1 
Well ID

June 3. 20CI4
Troll Manual Difference

___W-1G 11.889 10.53 1.359
W-2G 12*445 12.47 0.025
W-3G 7.387 6.85 0.537
W-3S 0.725 0.81 0.085

W-3RR 0.86 0.9 0.040
W-4G 11.222 11.24 © o

W-4S 1.445 1.49 0.045
W-4R 1.374 1.46 0.086

___W-5G 9.523 9.6 0.077
W-5S 1.414 1.49 0.076
W-5R 1.313 1.31 0003
W-6G 13.221 12.78 0.441
W-6S 1.667 1.74 0.073
W-6R 1.827 0.84 0.987
W-7S 1.591 1.63 0.039
W-7R 1714 1.77 0.056
W-8S 2.513 2.52 0.007

W-8RR 2.455 2.44 0.015
W-9G 7.481 7.53 0.049

W-10G 8.237 8.65 0.413
W-13G 6.671 6.67 0.001
W-13S 2.226 2.2 0.026
W-15G 1.489 N/A N/A
W-15S 0:212 2.3 2.088
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Table 2-1

Kin-Buc Landfill 
Operable Unit 1

Continuous Hydraulic Monitoring Well Network/Transects

I; Transect 
| Location No.

Screened
Hydrogeologic Unit

Well Location 
Inside Slurry Wall

Well Location 
Outside Slurry Wall

I 1
Refuse/Fill W-1G W-2G
Refiise/Fill W-3G W-4G

2 . ■ Sand and Gravel W-3S W-4S
Bedrock W-3RR W-4R

Refiise/Fill W-5G W-6G
3 Sand and Gravel W-5S W-6S

Bedrock W-5R W-6R
Refuse/Fill(t) W-15G W-13G

4 Sand and Gravel*1* W-15S W-13S
Sand and Gravel W-7S W-8S

Bedrock W-7R W-8RR
5 Refiise/Fill W-9G W-10G

Notes: (,) Wells located across the extended sluny wall.



Table 2-2

Kin-Buc Landfill 
Operable Unit 2 

Hydraulic Monitoring Network

Well Location
Screened

Hydrogeologic Unit

Low-Lying Area
GEI-10G Fill/Refuse
WE-IDS Sand & Gravel
WE-10R Bedrock
GEI-3G Fill/Refuse
WE-3S Sand & Gravel

WE-3R Bedrock

Mound B
GEI-5G Fill/Refuse
WE-5S Sand & Gravel
WE-5R Bedrock
GEI-6G • Fill/Refuse
GEI-6S Sand & Gravel
WE-6R Bedrock

GEI-7G Fill/Refuse
WE-7S Sand & Gravel
WE-7R Bedrock

Upgradient

WE-114DR Bedrock



Table 3
Kin-Buc Landfill 

Leachate Cleanout Monitoring 

2004

I Cleanout location 1~ 14N
14E 15N 15E 1 16N I 16E I

I Elevation @ Sea Level 2,2.87 ' 22.77 26.51 26.51 I 31.36 1—------ -------------
31.32

Elevation Averade

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to] 

water elevation
depth to 

water elevation
depth to 

water elevation
9.98 ■.... ' 9.91 9.70 | 9.76 na na

_______ PATE isMis
____ ... _..,... . ■r ■ ' paseiig ..

12/10/2001 12.5 10.37 12.42 10.35 16.31 10.20 . 16.33 10.18 drv na drv na
1/3/2002 12.37 10.50 12.31 10.46 16.21 10.30 16.22 10.29 drv na drv . na

2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16.62 9.89 drv na drv na
3/27/2002 12.61 10.26 12.55 10.22 16.52 9.99 16.47 10.04 drv na drv na
4/19/2002 12.75 12.68 10.09 16.64 9.87 16.61 9.90 drv na drv na
5/3/2002 1303 9.84 12.96 9.81 16.97 9.54 16.94 9.57 drv na drv na
6/5/2002 - 13.04 9.83 12.97 9.80 16.63 9.88 16.95 9.56 div na drv na
7/8/2002 12.86 10.01 12.79 998 16.77 9.74 16.72 9.79 drv na drv na
8/2/2002 12.86 10.01 12.79 9.98 16.6 9.71 15.73 10.78 drv na drv na
9/5/2002 12.86 10.01 12.78 9.99 16.77 9.74 16.75 9.76 drv na drv na

9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 drv na drv na
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 16.48 10.03 drv nd drv na
12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 16.95 9.56 drv na drv na
1/2/2003 13.07 9.80 13.00 9.77 17.03 9.48 17.01 9.50 drv na drv na

2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 17.16 9.35 drv na drv na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.29 17.20 9.31 div na drv na
4/1/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.79 9.72 drv na drv na
5/8/2003 13.05 9.82 12.97 9.80 17.01 9.50 16.96 9.55 dry na drv na
6/3/2003 13.11 9.76 13.14 9.63 17.09 9.42 17.04 9.47 drv na drv na

6/30/2003 12.92 9.95 12.85 9.92 16.83 9:68 16.79 9.72 drv na drv na
8/11/2003 12.91 9.96 12.84 993 16.82 9.69 16.78 9.73 drv na drv na'
9/5/2003 . 13.00 9.87 12.92 9.85 16.93 9.58 ; 16.88 9.63 dry na drv na

9/29/2003 12.99 9.88 12.91 9.86 16.93 9.58 16.90 9.61 drv na drv na
11/3/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.78 9.73 dry na dry na
12/2/2003 13.01 9.86 12.93 9.84 16.95 9.56 16.94 9.57 drv na drv na

12/29/2003 12.8 10.07 12.74 10.03 16.7 9.81 16.67 9.84 drv na drv na
2/2/2004 13.12 9.75 13.05 9.72 drv na drv na drv na drv na
3/1/2004 13.08 9.79 13.03 9.74 dry na drv na drv na drv na
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Table 3
Kin-Buc Landfill 

Leachate Cleanout Monitoring 
2004

Icieanout location I. 14N . 14E 15N ....... 1SE . 16N iBP[E|evatjOj^S^U^I L_U!,87 22.77 26.51 265.51 31 .36 .31 .32
[depth to 

water eievation
depth to 

water elevation
depth to 

water elevation
depth to 

water eievation
depth to 

water elevation
depth to 

water eievation
4/1/2004 12.60 9.98 12.825 9.95 ' drv na drv na drv na drv na
5/6/2004 12.17 10.70 • 13.1 9.67 drv na drv na drv na drv na
6/3/2004 13.21 9.66 13.14 9.67 drv na drv na ' <*ry - na drv na
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KIN-BUC landfill GROUNDWATER HYDROGRAPH #7

TRANSECT No.3

SAND & GRAVEL UNITS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #8
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kin-buc landfill GROUNDWATER HYDROGRAPH #9
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KIN-BUC landfill groundwater HYDROGRAPH #10

TRANSECT No.2 - INSIDE

VERTICAL GRADIENT *3RR

DATE
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kin-buc landfill groundwater HYDROGRAPH #11

TRANSECT No.2 - OUTSIDE

VERTICAL GRADIENT ■4R------ 4S

DATE
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LANDFILL GROUNDWATER HYDROGRAPH #14 
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LANDFILL GROUNDWATER HYDROGRAPH #13

TRANSECT No.3 - OUTSIDE

VERTICAL GRADIENT *6R------ 6S
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EMCON/OWT, Inc.

4 Commerce Drive South 
Harriman, NY 10926 

845.492.3100 
Fax: 845.492.3101

Shaw* EMCmOWT Inc.

July 16, 2004 
Project 102052

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for June 2004

Dear Mr.'Januszkiewicz:

A site visit was completed on July 1,2004 to download the June 2004 water level recorder 
data and obtain manual water level measurements. The following is an update of the 
hydraulic monitoring for the month of June 2004 at the Kin-Buc Landfill. This 
information is to be included in the quarterly report, which is to be submitted to the EPA 
by the end of July 2004.

The minimum, maximum, and average water elevations recorded at each well are included 
in Table 1. Table 2 presents the troll water elevations versus the manual water elevations. 
The continuous water level elevation data when compared with manual readings indicated 
that the minitrolls are functioning properly and are recording accurate data, except for the 
few instances discussed in the following sections, where recommendations are made 
regarding conditions at the well and transducer/mini-troll set-up.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment 1. The water levels in wells on the outside of the slurry wall 
vary over the course of the day due to the tidal influence at the site. For clarity, 
Hydrographs 6 through 15 show the average water level in the wells over a 24-hour period 
(12 hours before, and 12 hours after).

In addition to hydraulic monitoring, EMCON/OWT personnel also re-installed the 
minitrolls which were sent to In-Situ for servicing. Serviced minitrolls were re-installed in 
wells 10G, 8S, and 15S. A detailed discussion is provided in the July 2004 Minitroll 
Maintenance and Status letter (dated July 8,2004).

As defined in the Record of Decision (ROD) for Operable Unit 1 (OU-1), the performance 
objective for the refuse unit calls for the pumping of leachate to establish inward gradients 
across the slurry wall with the additional benefit of reducing downward flow into the 
Underlying sand and gravel unit. Based on the hydrographs the following is presented.

Refuse

A Shaw Group Company



Mr. Carl Januszkiewicz
July 16, 2004
Page 2

Transect 1-Refuse (lG/2G)/Hydrogfaph No. 1 - Intragradient conditions were observed 
throughout the month of June. The average monthly water elevations for June at wells' 1G 
(inside) and 2G (outside) were 12.21 and 12.51 feet msl, respectively. Water level 
elevation measurements taken from Leachate Collection Cleanouts 14 through 16 are 
included in Table 3. As depicted in table 3, the leachate collection system is functioning 
properly, suggesting significant capture of leachate. The evaluation of the hydraulic 
conditions in the refuse at Transect 1 is provided in Attachment 2.

Transect 2-Refuse (3G/4G)/Hydrograph No. 2 - Intragradient conditions Were 
maintained throughout the month of June. The average monthly water elevations for foe 
month of June at wells 3G (inside) and4G (outside) were 7.44 and 11.06 feet msl, 
respectively.

As indicated in Table 2 of this report, the difference in manual versus troll elevation 
readings (0.546) for W-3G is relatively significant. Discrepancies in elevation readings at 
well 3G have been occurring since March 2004. Viscous black oil has always been 
observed in this well and may be a possible origin factor for misread elevations, A 
thorough cleaning and inspection of this minitroll will be conducted during the next 
scheduled site visit.

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 - Intragradient conditions were 
maintained throughout the month of June. The average monthly water elevations for foe 
month of June at wells 5G (inside) and 6G (outside) were 9.58 and 12.70 feet msl, 
respectively.

As indicated in Table 2 of this report, foe difference in manual versus troll elevation 
readings (0.438) for W-6G is relatively significant. Discrepancies in elevation readings at 
well 6G have been occurring since before January 2004. During foe last site-wide 
minitroll inspection on March 1, 2004, inspection of foe minitroll in 6S was impeded due 
to excess silt or a foreign object blocking troll removal. The transducer/mini troll in well 
6G location will be checked utilizing a submersible camera in an attempt to retrieve foe 
minitroll without damaging it. This Work will be conducted during foe first week of 
August 2004. ’

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4 - Intragradient 
conditions were maintained throughout foe month of June. The average monthly water 
elevations for the month of June at wells 15G (inside) and 13G (outside) were 1.52 and 
6.57 feet msl, respectively.

Transect 5-Refuse (9G/I0G)/Hydrograph No. 5 - Intragradient conditions were 
maintained throughout the month of June. The average monthly water' elevations for foe 
month of June at wells 9G (inside) and 10G (outside) were 7.41 and 8.20 feet msl,

-S:\PROJ\KINBUC\l02052\Monthly Reports 2004\Jime2004\Jufle 04 monfoly.doc



Mr. Carl Januszkiewicz
July 16,2004
Page 3

respectively. Past observations consistently showed intragradient conditions at this 
location.

As indicated in Table 2 of this report, the difference in manual versus troll elevation 
readings (0.454) for W-10G is relatively significant. On July 1, 2004, the In-Situ serviced 
minitroll was returned to this well along with a water barrier bag to protect it from external 
factors that may affect its functioning. A detailed discussion is provided in the July 2004 
Minitroll Maintenance and Status letter (dated July 8,2004).

-S:\PROJ\KINBUC\l02052\Monthly Reports 2004\June2004\June 04 raonthly.doc



Mr. Carl Januszkiewicz
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Sand and Gravel/Bedrock

For the sand and gravel unit, the performance objectives calls for pumping of sand and 
gravel groundwater to prevent flow toward the sluny wall and to impose upward hydraulic 
gradients from the bedrock to the sand and gravel. An additional benefit would be the 
establishment of inward gradients across the slurry wall within the sand and gravel unit 
The following is a description of the flow characteristics based on visual observation of the 
hydrographs.

Horizontal Flow

Transect 2-Sand and Gravel (3S/4S)/Hydrograph No. 6 - Intragradient conditions were 
maintained through the month of June. Containment is being maintained by the pumping 
wells. The average monthly water elevations for the month of June at wells 3S (inside) 
and 4S (outside) were 0.66 and 0.90 feet msl, respectively.

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No. 7 - Intragradient conditions were 
maintained throughout the month of June. The average monthly water elevations for the 
month of June at wells. SS (inside) and6S (outside) were 1.29 and 1.45 feet msl, 
respectively.

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions were 
maintained throughout the month of June. The average monthly water elevations for the 
month of June at wells 7S (inside) and8S (outside) were 1.52 and 2.50 feet msl, 
respectively. On July 1, 2004, die In-Situ serviced minitroll was returned to this well 
along with a water barrier bag to protect it from external factors that may affect its 
functioning. A detailed discussion is provided in the July 2004 Minitroll Maintenance and 
Status letter (dated July 8,2004).

Transect 4 Sand and Gravel Oil Seeps Area (13S/I5S)/Hydrograph No. 9- 
Intragradient conditions were maintained throughout the month of June. The average 
monthly water elevations for the month of June at wells 15S (inside) and 13S (outside) 
were 0.09 and 2.18 feet msl, respectively. Water levels from Well 15G in the refuse unit 
are included on the hydrograph for comparison.

As indicated in Table 2 of this report, the difference in manual versus troll elevation 
readings (2.093) for W-15S is relatively significant. On July 1, 2004, the In-Situ serviced 
minitroll was returned to this well along with a water barrier bag to protect it from external 
factors that may affect its fundtioning. A detailed discussion is provided in the July 2004 
Minitroll Maintenance and Status letter (dated July 8,2004).

-S:\PROJ\KfNBUCVI02052\MMithly Reports 2004\June2004VJune 04 monthly.doc



Mr. Carl Januszkiewicz
July 16,2004
Page 5

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 - Upward gradient 
conditions were not co nsistently observed between the bedrock and overlying sand & 
gravel units inside the slurry wall for most of the month of June. The average monthly 
water elevations for the month of June at wells 3S (sand & gravel) and3RR (bedrock) 
were 0.66 and 0.62 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall for most of the month of June. The average monthly water elevations for 
the month of June at wells 5S (sand & gravel) and 5R (bedrock) were 1.29 and 1.45 feet 
msl, respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 — Upward gradient 
conditions Were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall throughout the month of June. The average monthly water elevations for 
the month of June at wells 7S (sand & gravel) and 7R (bedrock) were 1.52 and 1.62 feet 
msl, respectively.

Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 - Upward gradient 
conditions were not observed between the bedrock and overlying sand& gravel units 
outside the slurry wall for the entire month of June. The average monthly water elevations 
for the month of June at Wells 4S (sand & gravel) and 4R (bedrock) were 0.90 and 0.75 
feet msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No. 13 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units outside 
the slurry wall for the month of June. The average monthly water elevations for the month 
of June at wells 6S (sand& gravel) and 6R (bedrock) were 1.45 and 1.61 feet msl, 
respectively.

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 — Upward 
gradient conditions were not observed between the bedrock and overlying sand & gravel 
units outside the slurry wall throughout the month of June. The average monthly water 
elevations for the month of June at wells 8S (sand & gravel) and 8RR (bedrock) were 2.50 
and 2.45 feet msl, respectively.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically 
associated with the uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel inside the wall (e.g. Hydrograph 10). However previous

-S:\PROJ\KINByC\l02052\Monthly. Reports 2004\June2004\June04 monthly.doc



Mr. Carl Januszkiewicz
July 16,2004
Page 6

investigations performed at the site would indicate that complete control of OU-1 
groundwater can be achieved notwithstanding indications of downward flow from the sand 
and gravel to the bedrock, or outward flow across the shiny wall within the sand and 
gravel unit. This is based on the findings of the considerable pumping influence of the 
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared for a period of time when 
the vertical gradient between the sand and gravel and the bedrock was downward at 
Transect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring 
wells and pumping wells Was obtained for June 16, 2004. At this time, S&G#2 was 
pumping at a rate of about 9.09 gallons per minute (gpm) or about 13,087 gallons per day, 
and S&G#3 was pumping at a rate of about 3.90 gallons per minute (gpm) or about 5,620 
gallons per day. During June, there was a downward vertical gradient observed most of 
the time between the sand mid gravel and the bedrock inside and outside the slurry wall at 
Transect No.2 as evidenced by higher heads in the sand and gravel wells relative to 
bedrock wells.

Figures 1 through 4 incorporate the heads induced by pumping and show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the sand 
and gravel into the bedrock subsequently flows toward the pumping well. This occurs both 
inside and outside of the slurry wall. Also, groundwater within the sand and gravel unit 
flows toward the pumping well. The considerable pumping influence demonstrated at 
S&G#2, in conjunction with the fact that natural groundwater gradients in both the sand & 
gravel and bedrock flow predominantly towards the area of S&G#2, result in the complete 
capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by Veolia Water, the following volumes of groundwater and 
leachate were extracted from the sand & gravel wells and leachate collection system for the 
period from June 1 to 30,2004:

1 S&G No. 1 
| Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate |

0 gal. 391,877 gal. 170,442 gal. 0 gal. 60,643 gal.
I 0 gpd 13,062.57 gpd 5,681.40 gpd 0 gpd 2,021.43 gpd

For the month of June, a total of 562,319 gallons of groundwater was collected. The 
average daily groundwater extraction rate for all of the wells was 18,743.97 gpd. The
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Mr. Carl Januszkiewicz
July 16,2004
Page 7

extraction rate from S&G No. 1 was 0 gpd; 13,062.57 gpd for S&G No. 2; 5,681.40 gpd 
for S&G No. 3; and 0 gpd for S&G No. 4. The leachate extraction rate was 2,021.43 gpd 
for the month of June.

CONCLUSIONS

Intragradient conditions were maintained in the refuse unit at Transects 1,2,3,4, and 5.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G#2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured 
by the pumping wells (S&G#2 and also S&G#3) resulting in overall containment of 
groundwater in OU-1.

In view of the analysis presented herein, it is recommended that the combined groundwater 
pumping rates in the sand and gravel be maintained at 15,000 gpd with S&G#2 and 
S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively.

We trust you find this information useful. If you have any questions, please do not hesitate 
to contact us.

EMCON/OWT, Inc.

Timothy SC Pagano, CPG 
Senior Hydrogeologist

Attachments

Senior Hydrogeologist

cc: Glenn Grieb, US Filter
Jeff Shanks, WM, Inc.
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KiiiBuc Landfill Operable Unite 1 and 2 
Continuous Hydraulic Monitoring Results 

2004
Miriimum/Maximum/Average Water Elevations

Inside Slurry Wall Outside Slurry Wall

Well ID Monitoring
Period

Minimum Recorded 
Water Elevation m>

Maximum Recorded 
Water Elevation mi

Average Water 
Elevation mi

Well ID Monitoring
Period

Minimum Recorded 
Waiter Elevation (ft)

Maximum Recorded Average Water

W-1G ADril ______ 11.72 it.99 11.85 W-2G April 11.48 11.73 11 64
___ Mav ______ 1-1.68 11.88 11.77 Mav 11.70 12.52 12.11

June ______ 11-86 12.40 12.21 June 12.40 1256 12.51
W-3G ___ Aorll ___i___ 7.28 7:85 7.54 W4G April 11.08 11.78 11.47

___ (to___ __ i___ 7.24 7.73 7.50 Mav 11.27 11.66 11.47
___ June 7.28 7.65 7.44 June 10.76 . 1144 ii.oe

W-3S ___ APrti ______ 0.07 1.37 0.58. W-4S April 4)43 210 6.80
Mav •0.01______ 1.20 0.54 Mav 41.28 2.24 0.80

___ June 0-33 1.05 . . 0.66 June -0.15 2.42 0.90
W-5G ___ April 9.46 9.93 9.55 W-6G April 12.82 ia.fli 13:30

Mav 9.38 9.79 9.63 Mav 12.77 ...... 13.66 13.20
___ Juas___ ______ 9.43 • 9.76 9.68 June 12.31 13.22 12,70

W-5S April 0.76 2.02 1.26 w-es April 0.92 2.21 1.43
___ to___ ; 0.72 1.86 1.24 Mav 0.89 2.04 1.41
___ June 0.87 1,89 1.29 Juno 1.01 2.10 1.45

W-7S Anril 1.08 2.17 1.51 W-8S April 1.39 3.97 2.59
Mav - 1.08 .......... 1.99 1.47 Mav 2:04 4.13 2.55
June 1.23 2.00 1.52 June 1.90 4.78 2.50

W-15S Aorll -0.27 0.82 0.13 W-13S: - April 1.78 3.05 2,22
Mav ■0.25 0.80 6.10 Mav 1.78 3.13 2.20
June -0.30 0.98 0.09 June 1.71 351 2.18

W-15G April 1.41 1.60 150 W-13G April 6.54 : ' 7.84 6.74
Mav 1.32 1.78 1.52 Mav 6.61 6.88 6.76
June 1.31 1.62 152 June 6.32 6.85 657

W-9G Aorll 7.11 7.44 7.25 W-10G' April 8.04 8.18 8.12
Mav 7.15 7.55 7:31 Mav 8.11 8.23 - 8.16
June 7.33 . 7.56 7.41 June 8.12 8.25 8.20

W-3RR April -0.15 1.51 051 W-4R April 41.65 2.03 0.66
Mav 41.27 1.43 0.50 Mav 41.51 2:18 0.66
June -0.03 1.49 0.62 June -0.40 2.39 0.75

W-5R April 0.90 2.17 1.40 W-6R April 1.09 1.58
Mav 0.87 1.99 1.38 Mav 1.07 2.19 1.57
June 1.06 2.01 1.45 June 1.18 224 1.61

W-7R April i:i5 2.24 158 W-8RR April 1.94 3.86 2.48
Mav 1.16 2.09 1.55 Mav 1.94 4.06 248
June 1.34 2.10 1.62 June 1.84 4.73 2.45
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Table 2
KinBuc Landfill Operable Unit 1 

May 2004
Troll Elevations vs. Manual Elevations

OU1
Well ID

Jtilv 1. 2004
Troll Manual Difference

W-1G 12.409 12.45 0,041
W-2G 12.492 12.54 0.048
W-3G 7.336 679 0.546
W-3S 0.431 0.53 0.099

W-3RR 0.591 0.65 0.059
W-4G 10.739 10.78 0.041
W-4S 1.143 1.16 0,017
W-4R 1.071 1.18 0.109
W-5G 9.51 9.63 0.120
W-5S 1.082 1.17 0.088
W-5R 0.983 1.03 0.047
W-6G 12.858 12.42 0.438
W-6S 1.292 1.36 0.068

W-6R 1.41 1.43 0.020
W-7S 1.271 1.33 0.059

W-7R 1.402 1.46 0.058
W-8S 2.31 2.3 0.010

W-8RR 2.267 2.26 0.007

W-9G 7.381 7.44 0.059
W-10G 8 176 8.63 0.454
W-13G 6.467 6.45 0.017
W-13S 1.896 1.89 0.006
W-15G 1.515 N/A N/A
W-15S -0.113 1,98 2.093

S:\PROJ\KINBUCV102052\Monthly Reports 2004\June2004\MANUALvsTROLLJune 04: june



Table 3
Kin-Buc Landfill 

Leachate Cleanout Monitoring 
2004

ICIeanout location 1 14N 14E 15N 15E 16N 16E
lElevatior^SeaLevel 22

rv00 22>.77 26.51 26.51 31 .36 31.32
depth to 

water elevation
depth to 

water elevation
depth to 

water elevation
depth to 

water elevation
depth to 

water elevation
depth to 

water elevation
Elevation Averaae 9.97 9.90 9.69 9.74 na na

DATE i ■ , < ■
12/10/2001 12.5 10.37 12.42 10.35 16.31 10.20 16.33 10.18 drv na drv na

1/3/2002 12.37 10.50 12.31 10.46 16.21 10.30 16.22 10.29 drv na drv na
2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16.62 9.89 drv na drv na
3/27/2002 12.61 1026 12.55 10.22 16.52 9.99 16.47 10.04 drv na drv na
4/19/2002 12.75 10.12 12.68 10.09 16.64 9.87 16.61 9.90 drv na drv na
5/3/2002 13.03 9.84 12,96 9.81 16.97 9.54 16.94 9.57 drv na drv na
6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16.95 9.56 drv na drv ha
7/8/2002 12.86 10.01 12.79 9.98 16.77 9.74 16.72 9.79 drv na drv na
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 15.73 10.78 drv na drv na
9/5/2002 12.86 10.01 12.78 9.99 16.77 9.74 16.75 9.76 drv na drv na

9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 drv na drv na
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 16.48 .10.03 drv na drv na
12/6/2002 13.02 9.85 12,94 9.83 16.97 9.54 16.95 9.56 drv na drv na
1/2/2003 13.07 9.80 13.00 9.77 17.03 9.48 17.01 9.50 drv na drv na

2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 17.16 9.35 drv na drv na
3/4/2003 13.21 9.66 13.15 9.62 17.22 . 9.29 17.20 9.31 drv na drv na
4/1/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.79 9.72 drv na drv na
5/8/2003 13.05 9.82 12.97 9.80 17.01 9.50 16.96 9.55 drv na drv na
6/3/2003 13.11 9.76 13.14 9.63 17.09 9.42 17.04 9.47 drv na drv na
6/30/2003 12.92 9.95 12.85 9.92 16.83 9.68 16.79 9.72 drv na drv na
8/11/2003 12.91 9.96 12.84 9.93 16.82 9.69 16.78 9.73 drv na drv na
9/5/2003 13.00 9.87 12.92 9.85 16.93 9.58 16.88 9.63 drv na drv na

9/29/2003 12.99 9.88 12.91 9.86 16.93 9.58 16.90 9.61 drv na drv na
11/3/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.78 9.73 drv na . drv na
12/2/2003 13.01 9.86 12.93 9.84 16.95 9.56 16.94 9.57 drv na drv na

12/29/2003 12.8 10.07 12,74 10.03 16.7 9.81 16.67 9.84 drv na drv na
2/2/2004 13.12 9.75 13.05 9.72 drv na drv na drv na drv na
3/1/2004 13.08 9.79 13.03 9.74 drv na drv na drv na drv na
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Table 3
Kin-Buc Landfill 

Leachate Cleanout Monitoring 
2004

I Cleanout location 14N 14E 15N 15E 16N 16E
lElevation @ Sea Level 22L87 22.77 26.51 26.51 31 .36 31 .32

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

4/1/2004 12.89 9.98 12.825 9.95 drv na drv na drv na drv na
5/6/2004 12.17 10.70 13.1 9.67 drv na. drv na drv na drv na
6/3/2004 13.21 9.66 13.14 9.63 drv na drv na drv na drv na
7/1/2004 13,23 9.64 13.18 9.59 17.25 9.26 17.22 9.29 drv na —ay... na
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Table 2-1

Kin-Buc Landfill 
Operable Unit 1

Continuous Hydraulic Monitoring Well Network/Transects

Transect Screened Well Location Well Location
Location No. Hydrogeologic Unit Inside Slurry Wall Outside Slurry Wall

1 Refuse/Fill W-1G W-2G

Refuse/Fill W-3G W-4G
2 Sand and Gravel W-3S W-4S

Bedrock W-3RR W-4R

Refuse/Fill W-5G W-6G

3 Sand and Gravel W-5S W-6S

Bedrock W-5R W-6R
Refuse/Fill(,) W-15G W-13G

4 Sand and GraVel(1) W-15S W-13S

Sand and Gravel W-7S W-8S
Bedrock W-7R W-8RR

5 Refuse/Fill W-9G W-10G

Notes: (1) Wells located across the extended slurry wall.



Table 2-2

KinrBuc Landfill 
Operable Unit 2 

Hydraulic Monitoring Network

Well Location
Screened

Hydrogeologic Unit

Low-L]ing Area
GEI-10G Fill/Refuse

WE-10S Sand & Gravel

WE-10R Bedrock

GEI-3G Fill/Refuse

WE-3S Sand & Gravel

WE-3R Bedrock

Mound B
GEI-5G Fill/Refuse

WE-5S Sand & Gravel

WE-5R Bedrock

GEI-6G Fill/Refuse

GEI-6S Sand & Gravel

WE-6R Bedrock

GEI-7G Fill/Refuse

WE-7S Sand & Gravel

WE-7R ' Bedrock

Upgradient
WE-114DR Bedrock
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1

TRANSECT No. 1
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KIN-BUG LANDFILL GROUNDWATER HYDROGRAPH #2
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #3

TRANSECT No.3 
REFUSE UNITS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5
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KIN-BUG LANDFILL GROUNDWATER HYDROGRAPH #6
TRANSECT No.2 

SAND & GRAVEL UNITS
“4S -3S
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KIN-BUG LANDFILL GROUNDWATER HYDROGRAPH #7
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SAND & GRAVEL UNITS
3 ------------ ------—-i— f—-T r—------------r-—------r— ------ r—r— r r

2.5

DATE

S:\PROJ\KlNBUC\102052\Monthly Reports 2004\June2004 not complete\Hydrographs\Trans3May: 6s-5s

I



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

DATE

S:\PROJ\KINBUC\102Q52\Monthly Reports 2004\June2004 not complete\Hydrographa\Trans4May: 8a-7s
) .



S:\PROJ\KINBUC\ 102052\Monthly Reports 2004\June2004 not eomplete\Hydrographs\Trans4May: 13b-15s



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10 
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VERTICAL GRADIENT
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #11

TRANSECT No.2 - OUTSIDE 
VERTICAL GRADIENT
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #14
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VERTICAL GRADIENT
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Process Variables - Hourly Average Report

Date: 6/16/2004
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1240:00 m 13.83 •0.38 •242 0.79 1.37 4.00 0.00 0.00 0.00
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